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(57) Abstract 



A persorial communications internetworking (40) provides a network subscriber with die ability to remotely control the receipt and 
delivery of wireless and wireline voice and text messages. The network operates as an interface between various wireless (39) and wireline 
(29) networks, and also performs media translation, where necessary. The subscriber's message receipt and delivery options are maintained 
in a database which the subscriber may access by wireless or wireline communications to update the options programmed in the database. 
The subscriber may be provided with CaltConmiand service which provides real-time control of voice calls while using a wireless data 
terminal or PDA (30). 
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PERSONAL roiVDVfTJNICATIONS INTE RNETWORKING 

5 FIELD OF THE INVENTION 

The present invention is directed, to an internetwork for personal communications and. 
more particularly, to a network whkh allows a mobile commumcaiions subscriber to remotely 
control personal communications delivery optwns. 

10 RArKflROUND OF THE INVENTION 

The use of nsssaging as a means of day-to-day communicatk>ns continues to grow and 
evolve, particularly in a business context. Messaging includes electronic mail (e-mail), facsimile 
transmissions (fax), paging, voice mail, and telephone communicaitons. The introductioa of the 
cellular phone and other wireless communications facilitated the advent of the "mobile office". The 

15 mobile ofiBce altows an eii?>k)yee, for example, to work away from the office on a portable 
computer and be in constant touch with the ofiBce via a cellular phone. 

The ncssaging options described above are available to businesses of all sizes, as well 
as individual users, from a variety of service providers. Many offices have some or all of the 
messaging options described above. The office nuy have certain messaging equipment (referred to 

20 as *'consuiiKr premises equipment" or "GPE") conneaed to one or more wireline networks. That 
is, the office may have tekphortts, fax servers, and voice mail systenns connected to phone lines, 
and conputers having modems for e-mail connected to packet networks whch are connected via 
phone lines. The naobile emptoyce may have certain wireless messaging cquipnrnt, such as a 
pager, a cellular tetephone, or a personal digital assistant ("PDA"), which is iypk:ally a notebook 

25 computer conneaed to a wireless communication network. 

One important goal of personal communicaik>n services is to aUow users to 
commumcate from anywhere to anywhere at any time. Such personal communkratkjn services 
gc^^rally involve multiple servkx provklers inchiding k>cal and tong distance telephone companies 
and cellular telephone conpanies. An exan^ie of a personal comnuink:atk}n servxre is as follows: 

30 A personal communicatk)n service provider (e,g., a cellular telephone company) 

enables traveling users to rent a wireless portable phone from a rental phone con^any (e.g., from 
an airline or car rental company). Using the rental phone, the user is provkied with basic mobile 
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phone service from ttie personal comnuinication service provider. In addition, the user would like 
the following features: 

I) The user wants calls directed to his/her office or home to be automaiicaJiy forwarded 
to the rental portable phone, without informing anyone that he/she is traveling. 
5 2) To avoid unimportam incoming calls (and corresponding incoming call charges), the 

user would like to restrict the nunAer of people who can call the rented portable phone. 

3) It is important to the user that the rental phone fiyuures be activated instantly, so thai 
calls can be made immediately upon the user's arrival at the visiting tocatioa 

This kind of personal communication service involves a plurality of service providers. 
10 These providere are (a) the kjcal telephone company at the home location, (b) a long distance 
telephone company, (c) the local telephone company at the visiting location, and (d) the personal 
communication service provider (i.e.. the cellular telephone company) at the visiting location. All 
of these are referred to herein as "xr/ke providers". 

To enable this kind of personal communication service, involving multiple service 
15 providers, interoperability problems among the dififerent serwce providers must be resolved. The 
interoperability problems can be divided into two categories: (a) locatten tracking and (b) service 
nnanagement. 

The interoperability problem, for kxation tracking has been addressed by adopting 
signaling protocols used by the mobile phone industry. LocaUon tracking functions are 
20 impfemented using two kxration registers. One of the registers, maintained by the kxral telephone 
company of tte user's home tecatton. is called the Home Location Register (HLR). The other 
register, maintained by the tocal telephone company of the visiting kxatmn, is called the Visiting 
Locatk>n Register (VLR). The HLR stores customer profile dau and the tocation of the VLR of 
the user. The customer pioffle data contains impoitam information such as the user's name. 

25 address, pieferted king distance canier. servka fiaiures (e.g., call forwarding and call restriction), 
billing, and other administrative related information. When the user travels to a new visiting 
locatioa a new VLR is created in the new location. A part of the profile dau stored in the HLR is 
transmitted and loaded into the VLR such tiiat the servk* provider at tiie visiting kxation can 
impletiKnt servk» features for tiie visiting user. When the user travels to a new visiting location 

30 the location of tiie VLR stoied in the HLR is changed to the new VLR kxation. and the VLR in 
the prevwusly visited location is deteed. The process of creating a new VLR, teading profile data 
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to the VLR, and updating the visiting location of a user in the HLR is called "automatic roarcr 
regisiratibh". 

The interoperability problem for service management is much more complex than that 
for location tracking. Service management refers to a collection of functions required to enable a 
. 5 personal communication service user to subscribe to, nx>dify, and activate service features 
anywhere and at any time. Exanples of service management functions include phone number 
administration, customer profile data managennent^ service activation, and security administration. 
The ph6ii€ numibeir administration function is imponant for maintaining the uniqueness of phone 
numbers. The custoner profile data management function provides custoiner profile databases and 

10 user interfaces for creating, modifying, or transferring such databases. The service activation 
function extracts part of (ht data specifying service features from the profile data and loads this 
data into physical communication systems that process calls. The service activation function also 
cbnu-bls the activation and deactivation of the service features. The security administration 
fiinction prevents or detects unauthorized uses of services and service management functions. 

15 Service management functions of this type arc needed to provide personal 

communication services involving multiple service providers. Such service management functions 
generally require interactions between application software and various databases owned and 
operated by the different service providers. Consider an application which enables a nomadic user 
to subscribe to a personal communication service from any service provider at any location. An 

20 example of such a service is call forwarding to a temporarily rented ponable phone. The 
application may, for exampie, need to perform the following database access operations at 
databases maintained by various different service providers: 

X check credit darahasrs owned by credit card companies or phone conpanies to determine 
whether the user is able to pay for the service; 
25 X check the customer profile database in the user's HLR to determine whether the user is 
cuirentty located in a place other than the visiting k>catk>n currently stored in the HLR; 
X check the credit and network riatahasrs of long distance phone companies specified by the user 
to determine whether the user can use a particular long distance carrier in the visiting locatbn; 
X load profile data into the VLR at the visiting location and update the HLR with the locaion of 
30 the VLR if necessary, and 

X load the profile data to the call processiiig systems and activate the service. 
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Tte user may need to send or receive messages from any, or all of the messaging 
options described above at a visiting tocation. That is. the user may want to receive or rece.ve 
notification of e^thait faxes, phone calls, or voice mail at a visiting location or to send e-maii or 
faxes froma wireless terminal. The need to integrate these various types of messaging optioas and 
5 to interconnect the many service providers has. untU now, been largely unaddressed. 

It is also desirable for the mobile employee to be able to limit the messages sent to the 
wireless tressagihg equipment, so that only urgent messages are received when away from the 
office and unwanted incoming calls are avoided. The mobile employee may also wish to route 
ceitaih ihcbiiurig wireless messages and phone calls to other destinations, such as an office fax 
10 machine or a colleague's telephone. 

Therefi>re. it is an object of the present invention to provide a mobile service subscriber 

the ability to control and integrate a plurality of messaging options. 

It is another object of the present invention to provide a mobUe sen/ice subscriber with 
the ability to remotely control the addressability, routing, accessibility, and deiiveiy of messaging 
15 options. 

It is yet a fimher object of the present invention to provide an internetwork which 
interconnects «ssaging serrtces with both wireless and wireline networks. 

It is yet a fiirther object of the present invention to provide a subscriber with real-time 
control of voice calls while using a wireless data terminal or PDA. 
20 It is yet a further objea of the invention to provide a control over the messages routed 

to wireless messaging optbns. 

These objects are obtained by a pereonal communicaiions internetwork providing a 
25 network subscriber with the abihty to remotely control the receipt and deUvery of wireless and 
wireline voice and text messages. The network operates as an interfece between various wireless 
and wireline networks, and aiso performs i«dia translation, where necessary. The subscriber's 
nrssage receipt and delWeiy options are maintained in a database which the subscriber may access 
by wireless or wireline communications to update the optk,ns programmed in the database. The 
30 subscrfcer may be provided with CallCommand servfce whk:h provides real-time control of vo.ce 
calls while using a wireless data icrtninal or PDA. 
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BRIEF DESCRIP TT^N OF THE DRAWINGS 

these arid other objects and features of the invention will become apparent from the 
following drawings, wherein: 

Fig. 1-3 are overviews of the PCI networks; 
5 Fig. 4 is an overview of one node of the PCI network according to the present 

invehtion: 

Fig. 5 is a block diagram of an exemplary PCI server according to the present 

invention; 

Fig. 6 is a block diagram of an exemplary embodiment of a PQ database according to 
10 the present invention; 

Fig. 7 is a block diagram of the logical connections between the PQ server and PCI 
(jata^*a<tf! according to the present invention; 

Figs. 8^11 illustrate exen^lary message flows between a server and a database 
according to the present invention; 
J 5 Fig. 12 is a block diagram of a penonal digital assistant according to the present 

invention; 

Figs. 13-20 illustrate exen?)lary message flows between a PDA and PCI server; 
Fig. 2 1 is a btock diagram of a text messaging portion of a PCI network; 
Fig. 22 is a block diagram of a voice messaging portion of a PQ network; 
20 Fig, 23 is a bkxrk diagram of a facsimile messaging portion of a PQ network; 

Fig. 24 is a diagram ilhistrating an exemplary CallCommand service network; 
Figs. 25-27 ilhisiraie exemplary message flows in the PQ network; and Figs. 28^5 
illustrate excii?)lary screens displayed to a PQ subscriber using a wireless PDA, 

25 npr ^ n im nFjsrMPTIONS Q F PREFERRED EMBODIMENTS 

For clarity of presentation, the detailed descriptmn is set out in the following 
subsections: 
1. pa Overview 

The overall network is illustrated in Figs. M The network is an interface between a 
30 plurality of wireless and wireline networks, jrovkiing a subscriber with a variety of wireless and 
wireline message and vokx delivery and receipt optwns. 
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n. The pa Server 

The PCI Server is illusirated in Fig. 5. The PCI server is a peripheral which performs 
messaging and call redirection functions and interfaces with the PCI database to update the 
subscriber profile. 
5 m. The' PCI Database 

The PCI Database is illustrated in Fig. 6. The PCI database maintains the subscriber 
profile, conirols CaUCommand functions, and handles DTMF-based subscriber profile updates. 

IV. The Server/Database Interface 

The Server/Database interface is illustfated in Figs. 7-11. The PCI server/PCI 
10 database interface provides for the transfer of information regarding the subscriber profile and the 
CailCommaiid services. 

V. The PDA/PCI Interface 

The PDA/pa interface is illustrated in Figs. 12 - 20. The PDA/PQ interface provides 
for the transfer of information between a remote wireless subscriber and the PCI. 
15 VI. Services 

A. E-Mail Messaging 

E-Maa nessaging in the PQ is illustrated in Fig. 21. The PQ network provides the 
subscriber with a variety of e-mail delivery, receipt, and notification options, inchiding screening 
and selective destination delivery of incoming e-maiL 

20 B. Voice Messaging 

Voice TOSsagmg in the pa is inustrated in Fig. 22. The PQ provides the subscriber 

with a variety of voice mail deUvcry, receipt, and notification options, including screening and 

selective destination delivery of incoming voice mail 

C. Facsimile Messaging 

25 Facsimile messaging in the PQ is illustrated in Fig. 23. The PQ provides the 

subscriber with a variety of facsimile delivery, receipt, and notification options, inchiding screening 
and selective destination delivery of incoming faxes. 

D. CaUCommand 

The CaUCommand service is illusirated in Fig. 24. CaUCommand service provides 
30 real-tiiM control of voice calls whik using a wireless data terminal or PDA. 
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Vti. Message Flows 

Certain ressage flows for wireless messaging in the PQ are illustrated m Figs. 25 - 27 
The three nressage flows illustrated are sending a message from one subscriber lo another, 
receiving a message regardless of whether the subscriber is using a wireless or wireline lemiinal, 
5 and sending a message to a non-subscriber, 
vni. The PDA Application 

The application residing in the PDA is described in Figs. 28 - 45, which illustrate 
exemplary screens displayed to- a PCI subscriber using a wireless PDA. 
DC. Billing 

1 0 Billing procedures for a PC network use is briefly described. 

X. Conclusion 

A glossary of acronyms used in this specification is attached as Appendix A. 
I. PCT Overview 

15 Fig. I is a sin^lified overview of a personal communications internetworking ("PCI") 

according to the present invention. A consumer, an ofiSce for example, has various messaging 
equipment, such as a voce mail system 20, an e-^mail terminal 22, fax machines 24, and telephones 
26. These arc all connected to wireline networks 29. For example, the bx 24, phone 26, and 
voicemail system 20 may be connected to a Publk: Switched Telephone Network (PSTN), part of 

20 which belongs to a particular local phone service company, and pan of whkh belongs to a 
particular tong distance service provkier. The e-mail terminal 22 may be connected to a data 
packet network, such as Internet, whose packets are carried over phone lines. 

A mobik commumcatfens subscriber (for example an erapbyee who works at the 
office described above and travels frequently) has various portable messaging equipment, such as a 

25 PDA 30, a cellular phone 32, and a pager 34. These are connected to wireless networks 39. These 
wireless ixsssaging optx)ns may be provkkd by different service provkiers. That is, the cellular 
phone may be connected to a wireless network of a cellular phone service provider, tte pager may 
be connected to a different wireless network maintained by a pager servk» provkier, and the PDA 
may be connected to a third wireless communicatk)ns network maintained by yet another service 

30 provuler. 

A Personal Communkatkjns Internetworking ("PCI") 40 according to the present 
inventwn is connected between the wireless 39 and wireline networks 29. The PCT 40 permits the 
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mobik communications subscriber to send and receive messages between disparate rjetworks and 
msssaging systems and a variety of service providers. The mobite communications subscriber can 
receive e-mail fax. pages, and voice messages under a single phone number while using either a 
wireless or wireline network. The subscriber may also select the media format and serving network 
5 used to receive n«ssages. The subscriber may also select cross-media notification of incoming 
nKSsages. (i.e.. the subscriber may njceive notification from a pager message that a voice mail 

message was received) . 

The subscriber selects the wireline or wireless network and media format to be used for 
debvering nrssages or notification of message receipt. The PQ 40 will perform a media 
10 conversion to allow, for instance, an e-mail message to be delivered to a fax server. The PCI 40 
mav also include accessibility controls which allow the user to screen messages by selected criteria 
such as rwdia type (e.g.. c-maiL fax. etc.), message length (e.g.. voke mail messages less than three 
minutes), or sender (e.g.. only rressages from the office and a certain client are to be forwarded>. 

For example, the subscriber may have notification of a voice nail or fax message 
1 5 receipt direaed to a wireless PDA in the form of e-maii messages. If the subscriber's wireless PDA 
is not wmed on or otherwise not operating, the notification may be routed to an alternate wireless 
or wireline network. Notification to the subscriber that a voice mafl message was received may be. 
for example, rerouted to the subscribers pager, and notification that a fex has been received may be 
renauted to the wirelitje e-maiL 
20 Fig. 2 is a sin^Jlified version of the interconnections between various messaging 

systems and a PQ. As shown in Bg. 2. a subscriber provides the network with message routing 
and delivery instructions. These instructions are received by a PQ database 44 and stored in a 
"subscriber profile" for that subscriber. This database controls the deUvery of outgoing messages 
and tte routing of incoming noessagcs and message notification, (In Rg. 2. wireline 
25 communicatkins are indkated with soM line conncctmns and wireless communicauons are 
indicated with dashed line connectk>ns. The instnictwns to the PQ are shown with a solkl line, but 
as win be explained in greater detaU betow, the instructions may be sent either by a wireline or 
wireless network.) 

The pa database 44 supports access to information authentkating the subscrfcer's 
30 identity and vaiklating the types of services subscribed to. the subscriber's message delivery 
(incoming messages) optwns and originauon (outgoing messages) options and voice (telephone 
call and vokx mail) opttons. For originatxjn. the subscriber may select message distribution lists 

.8- 
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with specific media delivery options. The database 44 also suppons access to the ponions of the 

subscriber profile that the subscriber may controL 

The subscriber may lise a personal telephone number to register at alternate wireline 

and wireless terminals while maintaining use of the message screening and delivery options selected 
5 and stored in a subscriber's profile. This is called "personal mobiUty". Information about the 

locaion of a wireless or wireline network location to which the subscriber's terminal is connected 

automatically registers and deregisters a subscriber's lerminaL This is called "tenninal mobility.*' 

Fig. 3 shows the PCI 40. The CTE (voice mail 20, e-mail 22. fax 24, and phone 261 

are connected to wireline networks 29. The mobile subscriber equipment (PDA 30, cellular phone 
10 32, and pager 34) are connected to wireless networks 39. Both the wireline and wireless networks 

29, 39 are connected to a PCI 40 at a service provider. The networks 29, 39 are connected to a 

local exchange carrier (LEC) 42 for the personal communications internetworking. 

A PCI dar?ha^ 44 is a physical communication system which provides call prtxessing 

functions for a collection of central office switches. The PQ database 44 includes the mobile 
15 subscriber's profile, including message sending, message receiving, and service control options. 

The pa database 44 may be a service control point or a network adjunct. The PCI database may 

be connected via a servk» management system (SMS) interface to a service integrator 46. The 

service integrator 46 aUows the service provider to update subscriber data and create and modify 

subscriber profiles. 

20 The pa database 44 preferably stores and updates the subscriber profiles. The profiles 

contain servk« related infonnatwn for mapping scrvk» to subscribers (c,g„ screening, routing, 
terminal selectwn by subscriber selected parameters, custom calling features, and the like); 
subscriber authenticatkjn data (e.g., password and user LD.); user status (registered or not 
registered); generk service profit for non-call associated serwcc, such as subscriber address or 

25 social security nunicr, specific profile for a non-call service (based on subscriber selected 
parameters); wireless data provklers kientification (e.g., what cellular phone provider is used); and 
specific profile for call associated servk»s (e.g., call forwarding), based on user selected 
parameters. 

Fig. 4 is a fxcre detailed depiction of the one node 43 of the Pa. The Pa has a 
30 plurality of nodes and is preferably built on the Advanced Intelligent Networic (AIN) architecture. 
Other network architectures may be used, but for illustrative purposes, the description is directed 
to an AiN-based networic 
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A pa server 48 is a peripheral which performs messaging and call redirection 
functions and interfaces with the PGI database 44 to update the subscriber profile. The PCI sei-ver 
may be an AIN Intelligent Peripheral, such as a Bellcore Intelligent Services Peripheral, or a 
network adjunct. The PCI server is connected to a switch 50. In the AIN architecture, this switch 

5 is a Service Switching Point Access Tandem (SSP AT), but may be any suitable switch, depending 
on the architecture. The SSP AT 50 connects wireline networks to the CPE. The SSP AT 50 also 
connects the PQ server 48 with a central office (CO) 52. The SSP AT 50 also connects to the 
SCP 44. The PCI daTaba«g 44.and the PCI server 48 are directly connected. The LEC of Fig. 3 is 
pan of a large network and includes the PQ database 44. the PQ server 48, and the SSP AT 50. 

10 The PCI database may be connected to an SMS inierfece to a system integrator 46, as described 
above. 

The PQ server 48 is also connected to various wireless and wireline networks 49 via 
signaling connections in these networks to transmit and receive information for all of the 
n»ssaging options. Illustraiively. the PQ server provides access to Public Packet Switched 
15 Networks (PPSN), Pubbc Switched Telephone Network, (PSTN). Integrated Signaling Digital 
Networks (ISDN), X.25 networks and TCP/IP networks and may include access to asynchronous 
transfer mode (ATM). SwUched Multimegabit Digital Serncc (SMDS), and Frame Relay 
networks. 

The mobile subsciiber may access his or her subscriber profik to change message 
20 sending, message receiving, and service control optwns. These optton changes are sent to the PQ 
database 44 to be stored in the subscriber profile. Fig. 4 shows, for ewmple, a PDA 30 connected 
to the pa server 48 by a wneless network, but the subscriber may also use wireline e-maiL or 
wireless or wireline telephones (using DTMF signals) to access the subscriber profik. The 
messages ftom the PDA. for example, are sent by a wireless network 54 to the Pa server 48 
25 using, far example, an X.25 transport. 

Delivering Pa service to a subscriber who may be present on a number of different 
systems lequires storage, maveneni and caching of the servk* profile associated with that 
subscriber. A mobility controller 49, tocated in the PO ser^r 48, is a controller and data store, 
whBh dynamkally maintains servk* control information for a Message Transfer Agent (MTA), 
30 described betow. in :.ne Pa server 48. whKh connects the Pa server 48 to wireless data networics. 

Data storage functions arc handled by two tiered entities. The subscriber profile is 
preferably located in the Pa database 44 and is the top of the hierarchy where permanent records 
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such as service profile, authentication and validation information, and the like of the subscriber or 
device are nuintaincd and performing status and location mariagcment and mapping are performed. 
A service profile cache 51 is preferably located in the PQ server 48 and is a local cache enuty 
which stores on a "needs basis" information such as service profiles and validation status and • 
5 maintains a local repository for the service recipient. It also administers infomiaiion necessary to 
serve the wireless data network entity, as well as sending updates to the permanent storage entity 
?Cl database. The service profile cache 51 maintains the personal data associated with the 
processing of the mobility conut>ller 49. The mobility controller 49 interacts with the PCI 
database-based subscriber profile (or third party data base) on behalf of the cache to obtain service 

1 0 profiles and tocation information related to wireless terminals. 

PCI may also provide directory servccs as a value-added component. The X.400 
MTA can query a local directory serving agent in the PCI server 48 for addressing and routing 
information. If the information is not local the PCI server 48 will need to get the addressing 
inforaiation &x>m another PQ server 48 at another PCI node or an interconnected private directory 

1 5 serving agent which niaintains a separate information base. By using the existing standard, the PCI 
network and mail PCI servers message handling can independently manage the networks without 
interfering with the PCI service. 

n. The PCI Server 

20 The PQ server is a per^heral which performs messaging and call redirection functions 

and interfaces with the PQ Database to update the subscriber profile. The PQ server performs a 
variety of fiinctk)ns. For example, an illustrative PQ server 
X is an X.400 Gateway, 

X routes messages usmg the X.400 messaging protocol; 
25 X connects proprietary messaging protocols into X.400 protocol; 

X interfaces with wireless data networks; 
X interfaces with messaging systems; 

X inter&ces with the PQ database to access subscriber profiles informatk)n; 
X processes nsssages as specified by the tiser in the service profile; 
30 X provkies media coaversk)n such as text to fax or fax to text; 

X provkles access to an X.500 directory to determirie addressing schemes for packet 
data; 
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X supports signaling between wireless data networks for inanagemeni functions such as 

registration: and 

X maintains a service profile cache. 

5 Fig. 5 is a detailed iUustration of a preferred embodiment of a PQ server 48 according to the 
present invention. The PCI server 48 includes three main elements: a call processor 1 10. a data 
messaging peripheral 1 12. and a shared disk memory 113. 

The call processbr 1 10 comprises a plurality of interconnected cotrputers. The 
messaging peripheral 1 1 2 maybe implemented by a computer such as a DEC XAP system 
jQ The call processor 1 10 includes a PCI applications server 1 14. The application server 

is the central decision making point of the wireless messaging service described below in Section 
VI. Thus, the server 1 14 controls iressage routing, screening, and notification for the wireless 
messaging service. 

The application server 1 14 is connected to a PDA protocol handler 11 5 . The protocol 
15 handler is the interface to the wireless network 54. for example the RAM wireless network. This 
handles messages to be sent to and fiom the subscribers PDA 30. A plurality of personal digital 
assistants (PDA) 30 are connected to the wireless network 54. 

Th! application server 1 14 also manages a PQ database protocol handler 126. The 
protocol handler 126 is the imerfece between the caD processor 1 10 and the PQ database 44. The 
20 application server 114 also manages a Service Profile Cache 51. The Service Profile Cache 51 is 
maintained in the memory of the application ser>« 1 14. The cache 5 1 stores a subset of the data m 
the subscriber profile stored in the PQ database 44. This subset is subscriber profile infomuition 
which currently needs to be accessed frequently by the pa server 48. 

The Service Profile Cache 5 1 stores and accesses data related to access systems such 
25 as wireless data provklers and messaging services, and subscriber locatwn. The Service Profile 
Cache 5 1 may store and update data related to the subscriber locatk,n such as routing address for 
subscribers specific wireless terminals; store ^ updates services related data for a particular 
terminal type (such as uni- or bi- direction); maintain a list of the subscribers wireless data provides 
and message services; track the subscribers terminal status (registered or not registered); provide a 
30 generic service profile for non<aIl nrssaging servkx; and provkle a specific profik for a non-call 
associated servk* based on subscriber selected parameters. 
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The ^licaiion server 1 14 also manages the regisu-ation status of each application on 
each PDA 30 and controls customer profile information via each PDA 30. 

The call processor 110 also includes an IP Functions Server 130. The IP Function 
Server 130 manages CallGommand applications. This server is also connected to the PCI database 
5 protocol handler 126 for communication with the PCI database 44 and the PDA protocol handler 
115 for communication with the .wireless network 54. The PCI database protocol handler 126 
handles both interfaces between the RCI database and the PQ server, as described below. 

Thus, the two main application servers in the call processor 1 10 are the IP Function 
server 130 for CallCommand applications and the PCI applications server 1 14 for wireless 
10 messaging services. 

The caU processor 110 also includes a plurality of communication interfaces. The 
protocol handlers 115 and 126 have already been discussed. The alphanumeric paging server 
(APS) 132 gives the call processor 1 10 the ability to provide alphanurneric paging services. The 
APS 132 includes one or more nxxiems to communicaie with terminal equipment of a network 
15 134 maintained by a paging service provider. The APS communicates with the paging service 
provider using, for example, the TAP protocol (Telocaor Alphanumeric Protocol), 

The call processor 110 also includes a plurality of control processes which control 
peripheral equipment external to the call processor 1 10. These conm>Uers arc as follows: 

A nessage controller 136 controls the data messaging peripheral 1 12 and controls the 
20 sending of messages between the call processor 1 10 and the data peripheral 1 12. 

The mobility controller 49 comprises the PQ database protocol handler 126, the IP 
function server 130, the service profile cache 5 1, and the PQ application server 1 14. The mobility 
manager provides coiurol k>gk: for user authentication, service request validation, location 
manageimat, user access to service profile, access registration, and communication management 
25 such as routing to user-specified destinations. The mobility controller 49 contains the service logic 
and handles service related processing for personal data and service access such as service feature 
analysis; a rrrs^ system mapping relationship information; identity nnanagement; subscriber 
vaJvlation and authentkration; billing informatioQ based on the subscriber; wireless data specific 
routing information for message delivery and subscriber paging; subscriber service validation; and 
30 subscriber review and niodification of the subscriber's profile. 

A transaction controller 150 controls a switch controller 152 and a voice peripheral 
controller 154. The switch conm>ller 152 controls the digital switch 156 which connects to the 
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public switdhed telephone network 58. The voice jjcripheral controller 154 controls the voice 
peripherals 160. which art for exafiiple text-to-speech conveners. 

the switch 1 56 and ths vokie per^heral 160 are also connected by a T 1 line 1 6 1 . The 
digital switch 156 is connected to the public switched telephone network by a plurality of 
5 transmission media such as Tl lines 162, fax lines 163. and ADSI lines 164. 

^Tije data msssaging peripheral 112. which is optwnal. is now discussed in greater 
detail The data rressagihg peripheral is the gaieway to the wireline electronic mail network, which 
network is designated 170. The data messaging peripheral has a message transfer agent 158 for 
transferring messages between the call processor 1 10 and the data networks 170. 54 either directly 
10 or through the PDA protocol handler 1 15. The messaging peripheral 1 12 also mcludes a POP 
(post office protocol), server 190 and associated memory 192 for provkiing a message storing 
capability. The trKssagfc directory 194 is used for storing a subset of service profile cache 51 
relating to the roudng of e-mail messages. 

The Mssaging peripheral 112 includes the message gateway 140. The message 

IS gateway 140 has the foUowing capabilites: 

1) Notifying the PGl applfcaiion server 114 in the call processor thai e- 

mail has arrived from the wireline e-mail network 170 for a subscriber. 

2) Accept a request from the pa applk:atk>n server 1 14 to send an e-mail 

iTKSsage to a wireline address. 

3) Accept a request from the applicatwn server 114 to provide all unread 

messages stored in the server 190 whkh woukl have been sent to a primary destinaibn if the 
subscriber had been registered. 

4) Accept a request from the appUcatkin processor 1 14 to rewrite to the 

imssage store server 190 or back to the sender. 



20 



25 



30 



Using the can processor 1 10 and its associated peripherals, a wkfc variety of servu^^^ 
maybeperfomwi These have been discussed above briefly and are described in detail in Seciwn 
VI betow. However, to understand how the caU processor 1 10 operates to provkle these seivka:s. 
some exenylary descripdons for certain servk»s is provided. 

For example, when a wireline e-mail message arrives at the PQ server's Data 
Messaging Peripheral 112. the messaging gaieway 140 and messaging Controller 136 send 
notificatfen to the PQ application server 1 14 of the e-mail arrival The PQ applicatwn server 1 14 
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will query tiic p^bfiii^ (i^te M or if necessai^ the PCI database 44. Driven by data in the 
subscriber's profile, the F^TI application servef 1 14 « service logic to determine where to 
forward the e-mail (it., forward to PDA 30 or to POP server 190 depending on screening 
outcome), and what nidia, if any, to use to send riotificatiori of the e-mail arrival. 

5 For another exanipie, when a CallCor^^ call arrives at the PCI ser\'er 48, the 

procedure is as follows, fte switch contrbUer 152 arid transaction controUer 150 forward the call 
to the IP Functions Server 130 based on the dialed rlumber; The IP functions 130 sends a 
provide.instructions 1 129+ message to the PCI database 44 to determine how to handle the call. 
The PCI database 44 and DP functions applications servers 130 begin a conversation of messages 

10 which perform a seqiiehce of functibris which play an annouiicemem to the caller, send notification 
to the PDA, etc. Wbetf a response arrives from the PDA 30, the IP fimctions server 130 forwards 
the response to the PCI database 44. The PCI database 44 will then direct IP functions server 130 
to forward the call to a routing number dhdJot play a synthesized message to the caller. 

If a subscriber wishes to update the subscn"ber profile by. DTMF, the procedure is as 

15 follows. A call arrives at the PQ server 48. The switch contrbUer 152 and transaction controller 
150 forward the call tb the DP fimctions server 130 based on the dialed number. The IP functions 
server 130 sends a provide.instructions 1 129+ message to the PCI database 44 to determine how 
to handle the call The PCI database 44 sends a request to play an announcement and collect digits 
("please enter PIN", collect PEN). The IP functions server 130 returns the result of this request lo 

20 the PCT database 44, Again the F*CT database 44 sends a request to the IP fimctions server 130 to 
play an announcenKnt and collect digits ("voice menu", menu selection). The IP fiirKrtions server 
130 returns the result of this request to the PQ database 44. 

This process repeats as users are guided through menus and change profile elements. 
The pa database 44 interprets the collected DTMF tones and updates the subscriber's profile 

25 accordingly. 

When a PDA 30 sends an e-mail message addressed to a wireline address the 
procedure is as follows. The PDA 30 sends a UDP send^mail message to the PQ application 
server 1 14. The PQ application server 1 14 detects the message is not destined for another PCI 
subscriber and forwards the request to the messaging conux)Ucr 136, which forwards it to the 
30 nessaging gateway 140 which is in the Data and Messaging Peripheral 112. The messaging 
gateway 140* interfeces with the MTA 158 to send the e-mail to the wireline network 170, using, 
for example, the Simple Messaging Transfer Protocol (SMTP). 
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The pa server 48 may be based, for example. 911 either an X,400 MTA or an SMTP 
router apd: can convert between both protocols. Jte PCI server 48 may receive text nxssages 
from a variety of different text messaging systems such as Internet mail third pany messaging 
systems, or proprietary nessaging systems. In the example where PCI routes messages using an 
5 X.400 MTA, these riKSsages must be converted to conform with X.400 protocol before ihey can 
be routed. Thus, an exenplaiy messaging gateway is an X.400 gateway, which can be designed 
and built by a person of ordinary skill in the ait. 

n. Thi.Pf?I Database 

jQ ^ PQ Database 44 maintains the subscriber profile, controls the Call Command 

fiinctions. and handles DTMF-based subscriber profile updates. 

The PCI database architecture shown in Fig. 6 comprises several application and 
support components. The application components include Multiple Services Application Platform 
(MSAP) 202; Service Provisioning and Creation Environment (SPACE) 204: and Data and Report 

15 Subsystem (DRS) 206. 

The service components include the Maintenance and Operation Console (MOC) 208. 
the Intelligence Peripheral Interface (IPI) 210; the Generic Data Interface (GDI) 212; the Service 
Network Interfiice (SNI) 214; and the Data and Report database (D&R) 218. 

The service network interface (SNI) 214 provides a communication interface to 
20 external systems such as switch 50 and PQ server 48. These interfaces include the IPI 210 and 
GDI 212 whk* connea the PCI database to the pa server via the TCP/IP network 213. The 

GDI 2 1 2 is used for uptoading and downloading a subscriber profile to the Pa server 48. The IPI 
210 is used for transmitting DfTMF commands from a user via the pa server 48. For redundancy, 

each intelligent peripheral interface (IPI) and generic data interface (GDD processor preferably 
25 requites two togical coniiections to the Pa server. 

The Mukipte Seivices Application Platform (MSAP) 202 includes a call processor 220. 
a first call process tequest (CPR) database 222, an MSAP common 224. a shared memory 226, 
arc? a call contaa database (CCDB) 228. The call processor 220 receives messages from and 
sends messages to a n«ssage distributor 219 in the SNI 214. The message distributor determines 
30 whether the message received from the caU processor 220 is to be sent to the ffl 210 or tte 

211 The caU processor receives messages from the message distributor and sends them to the first 
CPR database, the CCDB 228. and/or the shared memory 226. The first CPR database 222 stores 
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the subscriber profiles.. The MSAP 224 connects the fust CPR database 222 with the second CPR 
230. which resides in SPACE 204. MSAP comnwn 224 updates one of the CPR databases 222, 
230, when changes have been made to the other CPR database. The CCDB 228 is a temporary, 
dynamic storage for storing subscriber profiles, and related data during profile update procedures. 
5 The shared menwry 226 allows different processors to use the same data. 

SPACE 204 is a service provider-operated module through which new PCI database 
applications are created, and new subscriber profiles are initiated. SPACE 206 includes the second 
CPR database 230 which contains the identical information as the first CPR database 222 in MSAP 
202. When a new subscriber profile is to be created, a service provider uses a display terminal 232 
10 in SPACE to provision a new service profile including cenain subscriber information. The 
subscriber profile is activaed through MSAP when the user initially registers. Service provider 
changes made to the second CPR database 230 are transmitted to the first CPR database 222 in 
MSAP via the MSAP common 224. Changes made to the second CPR database 230 by a service 
provider are not transmitted to the service profile cache 5 1 in the PCI server 48 until a later time. 
15 That is, the PQ database 44 does not send data to the PQ server 48 unless requested by the server 
48. The server profile cache 51 will be updated with this new information the next time the PCI 
server 48 requests a profile download, for instance when the subscriber next registers. SPACE 204 
provides a function parallel to the Service Management System described above. 

The Data and Report Subsystem (DRS) 206 collects data about the PQ database 44 
20 usage which may be helpful to the service provider. For example, errors made by the subscriber ^ 
when updating the user profile are noted The types of alterations made, times such alterations are 
made, and the like arc also stored for future use by the service provider. 

MOC IIO is a oetwork maintenance support system which monitors the status of the 
network aod checks for system failures and the like. 
25 When a subscriber wishes to update the subscriber profile using a PDA 30, the 

proceduxc is as foltows. The PDA 40 comroimcates with the PQ server 48. The PCI server 48 
sends a GctData riKsage having a "Service Key", which is a preferably a ten digit PCI subscriber 
number (e.g., a telephone number), to the PQdatabase 44 over the GDI 212. The GDI 212 
translates the GetData nKSsage into a format undersiandabfc by the PCI database 44. The message 
30 is sent through the nMsage distributor 219 and call processor 220 to the first CPR database 222 
where the subscriber profile reskies. The Servk:e Key is used to obtain the correct subscriber 
profile and the profile is sent through the call processor 220 to the ncssage distributor 219. The 
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tiKssage distributor deteraiines ttat this messsige is to be sent to the PQ server 48 via the GDI 
212. (The reason for this is discussed below.) fh^ GDI 212 translates the data into a format 
suitable for the TCP/IP network and is transmitted to the PCI server 48. The requested changes 
are perfomwl in the PCI server 48 and the updated profile is sent batk to the PCI database ■u 
5 through the TCP/IP network, the GDI 2 12. message distributor 2 19. call processor 220 and to the 
first CPR database 222. The call processor 220 also sends a message through the GDI 212 to the 
pa seiver 48 which will be sent a wireless transnussiori to the PDA 30 acknowiedging the 
subscriber profile update. The changes are also sent to the MSAP common 222 where they are 
sent to the second CPR database 230 in SPACE 204. 
10 During this process, informairon may be temporarily stored in the Call Contact 

Database (CCDS) 228. The CCDB database 228 provides temporary storage for subscriber 
profile updates that are suspended because they are waiting for action by a subscriber or waiting for 
data from an external system, such as the PQ server 48. During the time intervals between action 
by the user or delays in receiving data from an external system, the call processor 220 stores the 
15 information in the CCDB database 228 and processes other calls. 

When a subscriber desires to update his or her subscriber profile using a touch tone 
phone, the procedure is as follows. The subscriber caBs. for example, a service number provided 
by the servKc provider. The call is routed to the PCI server 48. The PQ server 48 sends a 
message to the PQ database 44 via the IPX 210 that the DTMF commands are present. The 
20 nessage is sent through the message distributor 219 to the caD processor 220. The appropriate 
subscriber profile is retrieved from the first CPR database 222 in the MSAP 202. 

The caU processor 220 instructs the PQ server 48 to play a voice announcement 
instructing the caller to enter the subscriber ID and password, by pressing the appropriate digits on 
the touch-tone phone. The information is entered by the caller, and the PQ database 44 validates 
25 this infbnnaiioa If the validatten determines that the caller is an authorized subscriber, the PQ 
database 44 instnicts the pa server 48 to ask the subscriber to select which subscri^ 
information is to be modified Only two fields are modifiable using DTMF messaging: changing a 
wireline registration or recording a personalized greeting. The subscriber selects either rcgmering 
at a wireline phone or recording a personalized greeting. If wireline registration is selected, the 
30 pa database 44 instnicts the pa server 48 to prompt a ten digit telephone num^ 

incoming calls will be routed If the subscriber selects to record a personalized greeting, the PCI 
database 44 instructs the pa server 48 to prompt the subscriber for a new greeting. 
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If invalid inform^ibh is cnieM at any tirtifc. the Pa server 48 plays an error nessage 
to the subscriber and the subscriber retries the modification. If the retry fails, the caU is terminated. 
Otherwise, the subscriber's profile is updated according to the modification, data svnchronizmg the 
TOSsages are sent to the PQ server 48 and the call processor 220 insinicts the PCI server 48 to 

5 inform the subscriber that the PCI service profile was updated. 

The caU processor 220 also sends a message through the nKSsage distributor 219 to 
the GDI 212 and to the pa server 48 which updates the service profile cache 51 in the PCI server 
48. The changes stored back in the first CPR database 220 are sent to the MS AP common 224 
where they are sent to the second CPR database 230. Note that DTMF funaion signals, which use 

10 the 1 129+ protdcbL are routed through the IPI 210 and the subscriber profile data, which uses the 
GDI protocol, are routed through the GDI 2 12. 

IV. The PCI Server/Database Interface 

The inierfece between the Pa server 48 and the Pa database 44 is based on two 
15 protocols. The first protocol is 1129+. This protocol will be used to support the PCI Call 

Command feanire and for subscriber initiated profile manipulation using DTMF. The second 

protocol is Generic Data Inlerfice. The GDI is used for subscriber profile management. 

specifically downloading a subscriber profile from the PO database 44 to the PQ server 48 and for 

applying updates to the profile stored in the Pa database 44. 
20, Rg. 7 shows the logical links from the pa database 44 to the pa server 48. ThePa 

database 44 consists of a mated pair of Pa databases 44a. 44b, each containing three call 
processors 220 which each share the load. The links 250 are TCP/IP links between Intelligent 
Peripteral Interfece (IPD 210 and the Generic Data Interface (GDI) 212 processors on the PCI 
database 44 to the PQ server call processor. Two logical connections are made from each IPI 2 10 
25 and GDI 212 processors to the Pa server for leduridancy. Thus, a ftill SCP configuration 
supporting PQ woukl preferably require 24 togical links, as shown in Fig. 7. The PO database 
initiates the opening of the k)gical links. 

In this illustrative embodinMnt the CallCoinraand feature emptoys the 1 129+ protocol 
For the wireless iKSsaging feanire. pa uses the GDI protocol The GDI tag IDs assigned for the 
30 pa subscriber profile elements are provided in Appendix B. 

Appendix B also shows the Pa profile data, including the profile elements, their data 
types, maximum lengths, and GDI tag IDs. An • indicates elements whk:h were shortened to 32 
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bytes br rau sr of GDI byte limitations, The description of the types and lengths of these eleirents is 
as follows: 

dN BOcncoded digits. The number N represents the maximum number of BCD digits, 
not octets. 

5 cN Up to N ASCII characters. 

cN Binary integer N bytes in length, in network byte order (highest order bit transmitted 

first). 

Because the portion of the PQ subscriber profile downloaded to the PCI server is large 
(preferably approximately 1,000 bytes), and a niaximum Transaction Capable Application Program 
0 (TCAP) message size is 256 bytes, the profile must be managed in segments. The service profile is 
divided into six segirents as shown in Table I. Each segment is assigned a unique numcnc 
identifier 



pel Profik Segment 


Segment ID (dedmal) i 


Personal data 


1 1 


CC service profile 


2 1 


E*mail routing 


3 1 


E-mail sut^ screening 


* 1 


E-nail firom screening 


S 1 


Voice mail profik 


6 I 



Certain data in a subscriber profile provides a subscriber's preferred media for messages 
delivery and notificatioa Ths encoding for these types arc given in Table 2. 
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1 [vieaia lyp^ 


Code 1 


] Alpnanuinenc ragcr 


A 


c-mau message siorc 


s 




F 


PDA 


p 


Voice mail" 


v 

V 


Wireline e-mail 


~M 


Null 


z 



For exaxnpie, if the subscriber prefers to receive e-mail which passes screening via the PDA 30. 
then the "primary destinatbn one*' profile element will contain a "F'. 

Fig. 8 illustrates a message flow for profile retrieval using the GDI protocol A 
subscriber attempts to register with the PQ server either explicitly or implicitly (registration is 

5 discussed in detail below). The PCI server 48 send a GDI GetData query to the PQ database 44 
over one of the GDI links (line 260). The PCI server 48 may send one GetData data query for 
each pa profile segnent. Each query will be processed by the PQ database 44 as an independent „ 
transaction with a unique TCAP transaaion ID. Each GetData query sent by the PCI server 48 
will include a "Service Key" parameter which is a ten-digit PCI subscriber number (e.g., a 

10 telephone nuihbcr). This key shouki be used by the PCI database 44 to kicndfy the subscriber. In 
each GetData is a list of tag IDs listed in the profile elements to be retrieved. The PQ database 44 
responds to the GetData data query with a GetData response (line 262). The response contains a 
return co(te and data for each element requested in the GetData data query. 

Fig, 9 provkics a message flow between the PQ server 48 and the PCI database 44 for 

IS a profife update originating from a wireless PDA 30. This wireless profile update uses the GDI 
protocol A subscriber performs a profile manipulatten acthdcy. and the PDA 30 sends a profile 
data iittssage to the PCI server 48. The PQ server 48 sends a GDI SendData query to the PCI 
database 44 over one of the GDI Unks (line 264). Tte PQ server 48 may send one SendData 
query for each PQ profile segment for whkh a profile element was updated. Each query will be 

20 processed by the PQ database 44 as an independent transactk>n with a unique TCAP u^nsaction 
ID. 
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Each Send Data query sent by the PCI server 48 wiU. include a "Service Key" 
parameier which is- the ten digit PCI subscriber number. This key should be used by the PCI 
database 44 to identify the subscriber. Each SendData query contains a list of tag IDs provided in 
Appendix B and data for the profile ekmenis to be updated. Not aU tags in this segment may be 
5 included in the SendData query; only those profile demerits which are actually updated by ihe 
subscriber will be sent. The PCI database 44 should not update data for which no tag was included 

in the SendData query. 

The pa database 44 responds to the SendDau query with a Send Data response ( line 
266). The response contains a return code for each element requested in the SendData query. 
jQ Fig. 10 is an illustrative example of one possible CallComroand message flow between 

the pa server 48 and the pa database 44. (CanCommand is discussed in more detail in section 
VI D.) The exact call Qow for CallCortanand depends upon the implementation of the sen/ice 
logic by the service designer, and upon options selected by the CallCommand subscriber. The 
CallCommand functions illustratively use the 1 129+ protocol and the IPI 210 (see Figs. 6 and 7). 
j5 As illustrated in Fig. 10. a CallCommand caU arrives in the PQ server 48. The PCI 

server 48 sends a provkk.insiructions query to the Pa database over one of the 1 129+ links (line 
268). A TCAP iransactwn ID is generated for the query. The dialed number digits parameter 
contains the personal numbers of the Pa subscriber {it.. Service Key). The ANl digits contain the 
automatk: number identification, if any, of the caller (ANI is a lelephone network capability). The 
'20 pa database sends a 1129+ send.to_resouicc command to the Pa server 48 to play an 
announcement and collect digits (line 270). The Pa server 48 plays the announcement, collects 
the digits, and sends a response containing a return code and the digits collected (line 272). 

pa database 44 sends a 1 129+ play.application command to the pa server 48 to 

notify the PDA 40 of the incoming call (line 274). The Pa server 48 responds with a return code 
25 and a destination number (entered by the subscriber at the PDA 30) to which the caU is routed (line 

276). The PO database 44 sends a 1 129+ switch^io_resource command to the Pa server 48 

instructing the Pa server 48 to route the call to a destinatwn number (line 278). The pa server 

responds with the return code executing that request (line 280). 

Rg. 1 1 is an illustraiive example of one possible message flow between the pa server 
30 48 and the pa database 44 for a DTMF profile manipulation message. The DTMF profile 

manipulator uses the 1129+ protocol through the IPl 210. The exact call flow for DTMF profile 
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manipulation depcnds-upon the implemcntaiion of service logic by the service designer, and upon 
options selected by the PGI subscriber. 

As shown in this illusirative example, when a call arrives at the PCI server, the PCI 
server sends an 1129+ provide.instnictions query to the PCI database (line 282). The called 

5 number contains a dialed number (Le.. the service number for a DTMF updates), while the ANl 
field contains the AMI, if . The PCI DTMF profik manipulations Call Process Request CPR is 
triggered by the dialed service number. The CPR 222 instructs, the PCI server to play 
arinouncermnts and collect digits, guiding the subscriber through voice menus and prompts (lines 
284v 288). The PCI server responds to each request with digits collected (lines 286, 290, 294). 

10 The CPR updates subscriber's profile with data collected via DTMF. 



V. PDA/Pq Interface 

Communication between the PDA and PCI use, for exanple, an X.25 transport using 
the UDP IP protocol. A brief discussion of the PDA struaure is provided. The PDA 30 is 

15 preferably a notebook or palm top computer having a wireless network inierfece. The PDA may 
be, for exan^jie a Hewlett Packard Omnibook 300 notebook computer running a PCI application. 
Fig. 12 ilhistrates an exemplary PDA. The PDA 30 has a central processing unit 295 connected to 
a bus B. The central processing unit ("CPU") 295 performs most of the computing and logic 
functions of the PDA 30. A nKinory 295 is connected to the bus B, which stores infomiation to be 

20 provided to the CPU 295 or otherwise used by the PDA 30. An input/output device 297, such as a 
keyboard, is also connected to the bus B which allows a user to input data for storage in men)ory 
296 or for use by CPU 295. A display 298 is connected to the bus B. The PDA 30 also has a 
wireless consnunicatioa inter&ce 299 for communk:atx)n with a wireless commuiucation network. 

The PDA/pa interface involves six types of message fiow. These messages are: (1) 

25 registratk)n/deregisiratk>n; (2) wireless messaging; (3) retrieving E-Mail; (4) cross-media 
notification; (5) CaliCommand; and (6) profile management 

There are two types of registration and deregistration: e3^1k:it and implknt. Explicit 
registration occurs when a PCI subscriber starts the PQ applkration software on the PDA 30 (this 
is caUed stait-up registratk)n) or when the subscriber clicks a status check button or one of the 

30 servk» registratx)n request buuons on the PDA 30 either for the CaliCommand or wireless 
nttssaging service. Once successMy registered* if the subscriber's profile is not already present in 
the service profik cache 51 maintained by the PQ server 48, the PQ server 48 will request a 
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downtoad Of tht subscriber's profite from the ra 

pa server 48 sets the subscriber's registration status in the cache 51 to match those requested by 
the subscriber for the wireless nessaging service for the caU command service. 

Rg. 13 iUustrates one example of the message flow between the PDA 30 and PCI 
i server 48 during explicit registration. This flow is also used by a subscriber to check registration of 
CallCommand or wireless messaging services. A subscriber starts the PQ application software on 
the PDA or clicks the service status check. CaUCoihmand registration, or wireless messaging 
registration buttons on the PDA. The PDA sends a registration request to the PQ server 48 with 
the subscriber's validation ihfonnation (subscriber ID and password (line .300)). The PDA 30 also 
D starts a timer during which the PDA 30 win wait for a response froih the PQ server 48. The PCI 
server 48 server receives the registration request and checks if the subscriber is provisioned and if 
the subscriber ID and password are correct. The PQ server then sends a registration 
acknowledgement (line 302). If the subscriber is not provisioned, no service profile exists and the 
acknowledgei«nt includes an "unrecognized subscriber" response. If the subscriber ID and 
5 password are invalid, the acknowledgement includes an "incorrect password/PIN" response. 
Othenvise. the PQ server acknowledgetrent includes a "success- response. If the PDA 30 does 
not receive an acknowledgement from the PQ server within a predetermined time, it aborts the 
registration attempt and teas the subscriber to try again later. 

Implicit registration automatically registers a subscriber for the wireless messaging 
20 service when the subscriber is curtenUyrwt registered and wishes to send or fetch E-^^ 

toaPDA30. Implicit registratton is done as foltows. The PQ server receives a fetch or send 
request from a subscriber who is not registered for the wireless messaging service. The PQ server 
48 retrieves a copy of the subscriber's service profile from the PQ database 44, if necessary, and 
validates the subscriber's ID and password. The PQ server 48 validates the profile contents to 
25 make suit that subscriber may use the wireless messaging service. If wireless messaging is 
permitted, the PQ server 48 processes the request. Otherwise, it sends an acknowledgement 
indkaiing the reason why the subscriber is not permitted to use the wireless messaging service. 
The tiESsage flow is the same as illustiated in Rg. 13. 

Once the subscriber is registered for either the CallCommand service or the wireless 
30 ressaging servx«. the subscriber remains registered until the subscriber explicitly deregisters by 
either quitting the applicatk,n or clicking the derepstratk,n button on the PDA 30. The subscriber 
can also be implicitly deregistered for the wireless messaging service by the PQ server 48 provided 
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•'the'^iPGn dkim detert wireless nessaging a^ to or firom that subscriber for a given 
duration of. ^tiriie. -Although the subscriber is dei^gistered, the subscriber's service profile will 
remain in the service profile cache 51. The profile remains in the cache as long as the PQ server 
has sore activity for the subscriber, such as incoming e-mail messages within a predetermined 

5 liitie. such as four hours: 

No PDA-to^PCI server nrssages may be sent be the subscriber to implicitly register for 
CaflCbmrnand. thus, a subscriber should not be implicitly deregistered from this service. Implicit 
registration and deregistration occurs only for the wireless messaging service, and not for 
CallGommand. A subscriber remains registered for CallComraand as long as he or she is ruiining 

1 0 the GallCommand software application on the FDA. 

Explicit deregistration occurs when a subscriber quiu the PCI application software on 
the PDA (this is called exit deregistration) or when the subscriber clicks one of the service 
deregistration request buttons on the PDA for the CallCommand or wireless messaging services. 
Rg. 14 is an illustrative embodiiwnt of a message fbw between the PDA 30 and PCI server 48 for 

15 explicit deregistration. A subscriber quits the PQ application software on the PDA or clicks a 
deregistration button on the PDA. The PDA 30 sends a deregistratk>n request to the PQ server 48 
with the subscriber's validation information (the subscriber ID and password) (line 304). The PDA 
30 also stans a tiiwr during which the PDA wiD wait for a response from the PQ server 48. The 
pa server 48 sends an acknowledgctmnt (line 306). The PQ server 48 receives the deregistration 

20 request and checks if the subscriber ID and password are correct. If the subscriber ID and 
password are not correct, the acknowledgement includes an "incorrect password/PIN" response. 
Otherwise, the acknowledgement includes a "success" response. If the PDA 30 does not receive 
an acknowbdgenMtt from the PQ server 48 after a predetermined time, the PDA 30 assumes that 
it is out of radk) coverage and informs the subscriber to retry later. 

25 Tmpiirit deregistratwn occurs when the PQ does not detect any wireless messaging 

activity ftom or to the subscriber for a given duration of time, tor example four hours. The PCI 
will also try to impbcitiy deregisier a subscriber from the wireless messaging servKe in the middle , 
of the night in the event that the subscriber inadvertently left the PDA 30 turned on. The PQ 
server 48 keeps a tine-stanip of the most recent wireless messaging activity for each registered 
30 subscriber in the subscriber's servk» profile inaintained in the service profile cache 51. Whenever 
the pa server 48 detects any wireless ntBssaging activities to or from a partkular subscriber, the 
tinK-stamp is updated to the current time. The stored time-stamp of a registered subscriber is 
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periodica]^ con^iared to the current tone. When a predetermined time elapses, the PCT server 48 
assuinsi thai the subkribef b odt Mradra or has quit the PQ ^application. 

For ixniiiicit (or automatic) deregistration; the message flow is the same as illustrated in 
Fig. 14. The PCI server 48 sends to the PDA 30 a deregistration request containing registration 

5 information about the subscriber. The PCI server 48 also sets a timer during which it will wait for 
a response from the PDA 30. When the PDA 30 receives the deregistration request, it responds 
with regisiratkin actabwledgenrBht which contains the registration information currently known to 
PDA. Wheh the PCI server 48 receives the registration acknowledgement, it updates the 
subscriber's registration status based on information in the acknowtedgement. The PCI server 48 

10 also updates the wireless messaging time-stamp associated with the subscriber to the current time. 
If the PCI server 48 does riot receive an acknowledgement within a predetermined time as 
described above, the PQ server 48 assumes that the subscriber is no longer registered and removes 
all references to the subscriber from the service profile cache 51. 

Sending and receiving e-mail wireless messages involves two types of message flows: 

15 sending messages from the PDA 30 to the PQ saver 48 and from the PQ server 48 to the PDA 
30. 

Fig. 15 is an illustrative exan^ile of a message flow sending an E-mail from a PDA 30 
to an pa server 48. When a subscriber sends an E-Mail notification from the PDA 30. the PDA 
30 forwards the E-Mafl notification to the PQ server 48. The body of the E-maU contains, for 

20 ejcample. "to;froxn»ib|ectux" infonnaiwn (line 308). Hie PQ server acknowledges this 
notification (line 3 10). If the E-mail is longer than can be transmitted in a singk: message, the PDA 
30 segments the E-mafl into multiple, sequentially numbered messages and sends them to the PQ 
server (lines 312. 316. 320). Each message sent from the PDA is responded to with an 
acknowtedgeimnt containing tte reception status of the message and the sequence number a is 

25 acknowledging (lines 314. 318. 322). The PDA 30 and PQ server 38 use the sequence number to 

maintain a sequential ftow of packets. Out of sequence messages are discarded. Once aU of the 

packets are received, the PQ server 48 puts them into their original order using the sequence 

number and forwards the now assembled E-mail to a message transfer agent, whfch then forwards 

the E-mail to its intended destination. 
3Q The PDA 30 starts a timer each time it sends out an E-maiL If the PDA 30 does not 

receive an acknowtedgeimnt after a predetermined tiine (for ex^ the send 

operaikjn is aborted and the E-mail is stored in a tocai outbound queue for redeUvcry in the future. 
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When an E-maU is, being deUvered fipni an^PQ server 4§ lo a PDA 30. a similar 
nrssage flow is used The only difference is that the PC server 48 initiates the flow and sends the 
initial messaiges instead of the PDA 30. 

■ Retrieving E-mail inyolyes two types of niessage flows: retrieving undelivered E-mail 
5 addressed to the PDA 30. and retrieving E-niail delivered a messaging systenv such as a wireline e- 
maii system. When a subscriber is put of radio coyerage or is not registered with PCI, the PCI 
sends E-mails addressed to be delivered to the PDA (PDA-bound E-mail) to an external mail 
storage sysiera The PCI server will also send ceMin E-mail directly to an external mail storage 
system (MS-bpund E-mail), such as the subscriber's wireline E-mail connected to his or her 
10 personal cpmpuier* according to the subscriber profile stored in the PQ database 44. 

A registered subscriber can retrieve PDA 30 bound E-mail at any tune by starting 
"FETCH" operation^ The PCI will send the PDA bound mail from the external mail storage and 
will also summarize MS-bound E-maiL 

An illusu-ativc example of the message flow between the PDA and the PCI server for 
15 retrieving undelivered PDA bound E-niail is shown in Figs, 16a and (b). If there are no MS-bound 
rmssages, an illustrative message flow is shown in Fig. 16(a). The PDA 30 sends a fetch request to 
the PCI server 48 (line 324) and starts a timer, which waits for an acknowledgement. If no 
acknowtedgcncnt is received within a predetermined time, for example twelve seconds, the PDA.,, 
30 assumes it is out of radio coverage and informs the subscriber to try again later. In response to 
20 the request, the PCI server 48 logs into an external mail storage system specified in the subscriber s . 
profit. If any PDA- bound E-mail is stored in the cxicmal storage system, the PQ server 48 will 
(a) move the PDA bound E-mail from the external mail storage system into a pending area in the 
pa sciw, (b) send an acknowledgement to the PDA indicating the number of PDA bound E-mail 
now residing in the pending area; and (c) initiate delivery of these PDA bound E-mail from the 
25 pending area to the PDA (line 326). 

If there are MS-bound E-mail noessages, an illustratWe message flow is shown in Fig. 
16(b). The PDA sends a fetch request (line 328) and starts a timer. Whenever the PQ server sends 
a summary message, it stans a tinrr. If the PQ server 48 does not receive an acknowledgement 
within a certain predetermined time, for example ten seconds, it will assume that the PDA 30 is out 
30 of radio coverage, abort the send operation and discard the summary infonnatbn. In response to 
the request, the PQ server 48 will (a) send an acknowledgement to the PDA indk:ating the number 
of MS-bound E-mail present (line 300); (b) extract summary information from those messages; and 
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(c) sliil' tii st^nrrSry to the subseriber's PDA (line 332). When the PDA receives an 
acimoWittlginei fi^m the Pd KirverV iti^^ the subscriber based on the contents. 

Summary inforaiation for the MS^bduhd E-mail is ^formatted into one .\SCII text per 
E-mail and sent to tlie PDA. If the summary irifbrmaiion. or the number of summarized E-mail 
5 require riibrc than otii nKssagc. the PQ servef 48 splits the summary information into multiple 
seqi^htially numbcrtd segriBtits and sinds each segraetit in a separate message (lines 336, 340). 
Each iMssag^ fibm the PCI server 48 is responded to by the PGI server with an acknowledgement 
containing the iweptioh siattiS of the message and the sequeiia iiuinber it is aclmowledging (lines 
334, sis. 342). Out of seqiifi^e iiissages are discarded. Oiiie all of the packets are received, the 
1 0 PDA 30 puts them into their original Oixler using the Sequence huniber 

drux the summary information describing the MS-bound E-mail messages is reviewed, 
the subscriber iiiay start a FETCH operation to retrieve these MS-bound E-mail messages. Fig. 17 
is an illustrative exan^le of a nessage flow between the PDA 30 and the PQ server 48 retrieving 
MS-bound E-mail. THe subscriber selects an MS-bourid E-nnaU message to be received. The PDA 
15 30 sends a retrieve request to the PCI server 48 contaiiiing the msssage selected by the subscriber 
(line 344). The PQ server 48 responds with an acknowledgement (line 346). The PQ server 48 
logs into the external message storing system specified in the subscrihjr-s service profile and moves 
the MS-bound E-mail specified in the request out of the storage system into a pending area in the 
pa server 48. The PQ server 48 initiates a send operatwn which dcUvers the E-mail in the same 

20 nanner as discussed above. 

Cross nrdia notificatwn (e.g.. PDA notificatmn of voice mail message receipt) is sent 
to the PDA 30 using the saxm delivery as a wireless E-mail message to the subscriber. The PQ 
server 48 originates the notification E-mail and the e-ihiul subject is "message notificatton". The 
body of the notification E-mail contains the message sender's address (Le.. the phone number for a 

25 voice naiD. tte date and tin* the message arrived at the PQ; the type of media. (Le.. vok« maiL 
FAX. E-mail or other); whether the message is mariced urgent (if detectable); the length of the 
message (for example, in minutes for a vok» maU^message); and. if appropriate, the subject of the 
message. 

CaUComtiand aUows a PQ subscriber to reroute or direct calls in real time. The 
30 subscriber may leceive noti&atkiii oh the PDA 30 that a dill is waiting. Using the PDA 30. the 
subscriber may instruct the PCI to route the call to specified destiiiatk>n number or have the PQ 
server play a nessage entered by the subscriber using synthesized speech. 
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When a call is made to a CalKZoiranand subscriber's number, it is routed to an PG 
Miver48. The pen server 48 queries the, PQ database 44 ip determine how the subscriber s profile 
has diiected the call to be process^. If the subscriber is registered at a icnown telephone number, 
the pa database 44 insoucts the PCI server 48 to route the incoming call to the given telephone 
5 number (assuming that tfac= call meets any soeening requirements). If the subscriber is not 
registered at a known telephone number, the PQ database 44 will provide a default routing 
number and a lirer value instructs the PQ to play an announcement customized by the subscriber 
to the caller and start collecting DTMF digits wUhin that time period. The PCI plays the 
announcement and starts the tiirer proyided by the PQ database 44 and then begins coUecting 
10 DTMF digits entered by the caller. If no digits are collected within a predetermined time period, 
the pa routes the call to a defeuh nuiriber indicated by the subscriber's profile iti the PQ database 
44. If DTMF digits are collected, the PQ puts the caller on hold determines if the caller meets 
screening requiremsnt. and handles the caU accordingly. If the caU is to be directed -to the 
subscriber, the PCI attetnpts to contact the subscriber. 
J 5 Fig. 18 is an illustrative example of the message flow between the PDA 30 and PCI 

server 48 for a CallCommand call The PO server 48 sends a notification message to the 
subscriber's PDA 30 to notify the subscriber thai a call is waiting (line 348). The message contains 
the DTMF digits enteied by the caller. The PQ serwr 48 starts two timers, which are the time 
interval the PQ server 48 expects to receive an acknowledgement from the PDA 30 and the time 
20 interval the PO server 48 expects to receive a response from the PDA 30. respectively. The 
typcal values for ttese timers are ten and forty seconds, respectwely. The time to receive an 
acknowledgeosnt shoukl be kss than the time for the response. 

After receiving a notificauon message, the PDA sends an acknowledgement to the PQ 
(line 350). This infonmthe PQ server 48 that the PDA 30 is within radk) coverage and that the 
25 subscriber has been notified about the incoming call Once the acknowledgement is received, it 
cancels tte aAnowfcdgenwii tinw. but leaves the response timer ticking, waiting for a response to 
come from the PDA 30. If the PQ server 48 does not receive an acknowtedgement within the 
predetermined liim. it assunK that the PDA is either out of radb range or is turned off and 
cancels the response tinsr and routes the caB to a default number programmed into the user profile 
30 in the PGI 'f«^»>««« 44. The subscriber is notified of the inconang call by the CallCommand 
interface on the PDA 30. The DTMF digits entered by the caller provide the subscriber with the 
nans aixi/or tebphone nundber of the incoming caller. 
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The sUbsci^r can decide to route the call to directory number or voicemaiL enter a 
text tnsssage to be play&i to the caller, or both. The PDA will send a response to the PCI sen/er 
48. which carries the number to Which the call should be routed, a short text message to be played 
to the caller through synthesized voice, or both (line 352). When the PC seiver receives the 
5 response, it cancels thfc response tinner and executes the subscriber's decision in the response and 
sends an acknbwtedgenent which cbhtairis how the subscriber's decision is to be carried out (line 
354). 

If the response timer expires before the PCI server 48 receives a response, the PCI 
server 48 routes the call to a defatih number obtained from the PCI database 44 and send a status 
10 message to the PDA 30 to inform the subscriber that the caller is no longer waiting (line 356). 
Also, if the caller decided not to wait any longer (that is hangs up or presses which allows the 
caller to go to the defeiilt numbei-) the PQ sends a status message providing this information. The 
PDA acknowledges the status message (line 358). 

Profile management altows the subscriber to modify wireless messaging and Call 
15 Command services by updating certain elements in the subscriber's service profile stored in the PCI 
database 44 and the service profile cache 51 in the PQ server 48. Profile information is not stored 
locally on a PDA 30. Updatirig the subscriber's profile using a PDA 30 always requires the 
subscriber to have a profile download from the PCI. 

Profile managenxnt invoNes two. types of message flows, profile download and profile 
20 upload. Fig. 19 is an illustrative example of the message flow between the PDA 30 and the PCI 
server 48 for a profile download. As indicated above, any profile change requires a profile 
download because the profile is never stored in the PDA 30. A subscriber starts a profile 
managenem applkation on a PDA 30 and itquests a profile downtoad. The PDA 30 sends a 
download request to the PQ server and requests a copy of the subscriber's modifiable profile 
25 elenMU to be downloaded to the PDA 30 (line 360). The PQ validates the identity of the 
subscriber through its subscriber ID and password. If the subscribet^s identity is not validated, the 
pa sends an acknowfcsdgenKni and an error code and terininates the profik update session Ifthe 
subscribers identity is validated, the PCI downloads the subscriber's modifiable profile elemems 
(lines 362, 366. 370). Aitaciwi as Appendix C is a list of tags for modifiable profile elements. The 
30 PDA 30 acknowledges the recch«i data (lines 36 368. 372). The PDA starts a timer after 
sending the downtoad request. If the PDA does not receive an acki»wledgement or data from the 
pa server within a predetermined amount of time, for exampks, ten seconds, it assumes that it is 
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out .of radk) coverage and infonm the subscriber to iry again later. The PCI server 48 starts a 
liner each tiire it sends out data to the PDA 30. If the PQ server 48 does not receive an 
acknowledgeirent from the PDA 30 within a predetermined time, for example ten seconds, it will 
abort the, profile download operation. 

5 Once the subscriber firiishes editing the profik on the PDA. a profile upload 

request is issued. An illustrative example of the message flow between the PDA 30 and the PCI 
server 48 for a profile upload is shown in Figs. 20(a) and (b). After the subscriber issues a profile 
upload request, the PDA 30 sends an upload request to the PCI server 48 requesting permission to 
send the updated profile elenenis (step 374), The PCI server 48 validates the identity of the 

10 subscriber, for example by checking the subscriber ID and password, and checks if there is an 
associated download request issued by the same subscriber. The check for an associated previous 
download request is necessary so that tte PQ server 48 is sure that the profile the subscriber wants 
to change is the profile that the PCI server 48 has just sent. If the subscriber's identity is not 
validated, or there is no associated download request packet, the PCI server sends an error code to 

I the PDA 30 and terminates the profit update sessk)n. If the subscriber's identity is validated and 
there is an associated downtoad request, the PQ server 48 honors the request by sending an 
acknowledgerrent and a status code of "OK" to the PDA 30 (line 376). When the PDA 30 
receives the OK, it formats the updated profile elements and sends them to the PCI server 48 in the 
sains way the profile was sent to the PDA 30 during the download phase (lines 378-386). If no 

2U eiTor is detected, the PQ server 48 sends the updated profik elements to the PQ database 44 to 
commit the change. Afker a confirmation is received from the PCI database 44, the PCI server 48 
sends an acknowiedgemeni with status code of "OK" to the PDA to confirm and conclude the 
profiie update session (line 388), as shown in Fig. 20(a). 

Fig. 20(b) is an illustrative ncssage ftow when the PQ server 48 detects errors in 

25 an uptoaded profik. The uptoad proceeds as above (lines 390-398). If the PCI server 48 detects 
eiTOis in the updated profik ekments it responds with an error message to notify the subscriber 
about the invalid profik eknwit (line 400). The PDA acknowkdges receipt of the error message 
(line 402). The PQ server 48 sends the invaUd profik eknoents in a similar way as the profile was 
sent to the PDA 30 during the downtoad phase (lines 404. 406). 

30 The PDA 30 starts a timer when its sends out an uptoad request or sends out data. 

If the PDA 30 does not receive an acknowkdgement from the PQ server 48 within a certain 
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predeteraimed tiim. it will abort the profile upload operation and triform the subscriber to retry at a 
later time. 

VI. SfcdSSS 
5 A. Wireless E.mail Messaging 

PCi includes several wireless tiext message sending, receiving, arid service control 
features. PCTs wireless text niissiiging services are based on three network-based capabilities: 

X nessaige integratbn combining voice message notification, voice mail. 

telephone calls, e-mail and fax; 
JO X tnsssage routing and delivery, le.. the PCI is a wireless and wireline 

network gateway, 

X database access. i.e.. subscriber profile, authentication, and validation. 
The PQ uses personal communications service-integration capabilities to integrate the wireless 
service capabilities available to the subscriber. This is accomplished by providing the subscriber 
1 5 with control over the message routing and delivery by the subscriber accessible "subscriber profile - 
stored in the PQ. The subscriber profile contains subscriber programmed instructions on message 
receipt, origination, and notificarioa Thus, PQ operates as a messaging gateway for providing 
access to multiple wireline and wireless networks, while using subscriber profit information to 
control sending and receiving options. PQ aflows wireless service providers to integrate the voice 
20 rmssaging, e-mail and fax message servkxs for one subscriber through a single telephone number. 
Thus, one phone mnrixr may provide a single link between the servte provider and the 
subscriber's voice and data communkations lines. 

The nessage sending features include connnumcaiions across disparate networks 
and broadcast connnunicaiwns. A subscriber may send vokx mail e-mail and fiax messages 
25 between different servk* providers and networics. A subscriber may also send broadcast e-mail 
and fax messages, whkh broadcasts may mix e-mail and fex messages within a single distributran 
list. For example, the subscriber may type a message on a PDA and send it to a distribution list 
over a wireless networis. The distribution list may direct the PQ to deliver the message to the 
office as an e-mail and to a client as a fax. 
3Q The HKSsage receiving features include personal number addressing, selection of 

msssage receipt nedia format, selectton of cross-media message notificauon. and selection of 
nessage screening and delivery optkjns. A subscriber may recent voice (e.g., phone), voice mail 
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nqiificaiion, e-niaiL and fax communications under d single personal telephone number. A 
subscriber may direct e-mail and fax delivery based on seiccied paramcien, such as tune-of-day. 
day-of-weet etc. A subscriber's media message notification, voice mail notification of e-mail or 
fax messages, e-mail notification of voice mail or fax messages, and fax notification of e-mail or 
5 voice mail messages may be delivered to the subscriber based on selected options and parameters. 

Alternatively, if the subscriber's wireless terminal is not activated, e-mail messages 
may be automatically routed to alternate destinations as defined by the subscriber's profile. For 
example, the subscriber may not want to receive all telephone calls at a visiting location to avoid 
unnecessary interruptiptis and unwanted incoming call charges. The subscriber directs the PCI lo 

10 send notification of phone calls to the pager and to route the call to voice mail. Once notified, the 
user can determine from the phone number included in the pager notification whether to call the 
person directly, check voice mail or ignore the call until a later time. The subscriber may also 
direct which messages are to be routed to the subscriber's current serving network, which are lo be 
sent to another network, and what media is to be used to receive certain messages. The subscriber 

1 5 may also designate, for example, that if the wireless terminal is off, all text messages to be sent to e- 
mail and all voice messages are to be sent to voice mail 

The PQ service control features include supporting subscriber profile management, 
supporting personal mobility across wireless and wireline networks, and supponing wireless, 
terminal mobility. A subscriber's profile may be updated by sending text messages from a PDA 

20 over a wiretess network or DTMF (touch-tone) messages from either a wireline or wireless 
lerminaL The subscriber may program the profile to select media for receiving and sending 
information; select cross media for message notificatk>n; select message screening and delivery 
options; selea single vok:e mailbox storage (ifor subscriber's with more than one vok:e mailbox); 
and select a PCI service password. All of these options may be mairuaincd over wireless or 

25 wireline temmals. The subscriber may automatkzally register and deregister a wireless terminal 
thus updating the subscriber's profile to receive or reroute messages as preprogrammed in the 
profile. 

The wireless data networic provides data transport between the PQ server 48 and 
the subscriber using a wireless dau termioaL such as a PDA 48. The wireless data network may 
30 connect to the PQ server in a variety of ways, using a variety of protocols. For example, the 
wireless data network may connect to the PCI using a leased line and run a proprietary protocol to 
connect the PQ server via standardized protocols such as TCP/IP. 
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Text msssaging systems may be conhectal to the PCI server through for exanipte. 
Fram: Relay. SMDS, ISDN, leased line interfece. or other transport mechanism effective for 
supponing data comrhunications may be used. An inter-message handling system protocol, such as 
X.400 (in which case X.400 gateway conversion is needed), or Internet SMTP or other protocols 
5 supported by an interworicing unit terminating the data u-anspoit interface, may be used to forward 
ressages between the ?Cl server 48 and the system accessing the PCI. 

The PCI server will preferably support sending and receiving fa.xes in the T.434 
format. The PCI server may also preferably support sending and receiving faxes using the simple 
mail transfer protocol (SMTP) supported by the TCP/IP transport protocol. 

F,g. 21 shows an illustraiive embodiment of a PQ service supporting text 
mMsaging systems. In this example, a subscriber has a personal computer 402 at the ofBce 
connected to a local area network (LAN) 414 and an enterprise text messaging system (for 
example, a local network e-mail) 4 13. a personal computer at home 416. and a wireless terminal, 
such as PDA 30 that may send and receive messages. All of these devices are connected to the 
15 pa. For example, the subscriber's home personal computer 416 may be connected to the PCI 40 
via a tiBdem and a wireline data network 4 1 8 over either a PSTN or ISDN. 

Persons connected to the LAN may send text messages to the subscriber by using 
the local text nessaging system without using the PQ. That is. the user of computer 420 can send 
an e-mail to the subscriber's ofBce computer 412 without entering the PQ node 40. Because the 
20 enterprise text messaging system 413 is connected to PQ. all enterprise messaging users may send 
messages to and recede messages &om all PQ subscribers (including those not connected to the 
local text n»ssaging system 413) by using an appropriate PQ address. 

A person connected to a difBerent enterprise messaging system, such as text 
nsssage handling system 2 422. can send messages to the subscriber on message handling system 1 
25 413 by routing the message through the PCI Server 48. 

PCI subscribers an assigned a singk personal tekphooe for both voice and data 
communication. For example, an E.164 address (Le., a telephone number) may be assigned to a 
PCI subscriber to use as the single PQ address. These phone numbers may be geographically 
based according to current PSTN architecture, but it is also possible to use portable universal 
30 numbers. Fifkeen digit number formats may be desirable to permit sub-addressing. For example, a 
message destined for a PQ subscriber may be addressed to the subscriber's telephone number, e.g.. 
201-555-5555. If an originating maO system such as a LAN mail system or third party message 
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handling sysieni re^ a domain identifcr, the originatur niay have to specify 201-555-5555 @ 
pa, or dn ihe Inteiroi 201^555^5555 @ pci,nei, Wten the PCI server 48 receives the message, it 
will look at the subscriber's profile stored in call process request database 222 stored tn an PCI 
database 44 to determine how to handle the incoming message. An example of a few of the 
5 options that PCI may provide for the subscriber are to: 

X send the message to the subscriber's wireless PDA; 

X : send -the message to the subscribers wireline computer at home; 

X send the message to the destination text. messaging system at the office . 

X send a notification of an inconiing message to the wireless data terminal 
10 and the aaual message to the text messaging system 

X send the message to any or all of the above; 

The subscriber may send text niessages over the wireless data network or wireline 
data network to the PCI server 48. The PCI server 48 consults with the subscriber's profile at -the 
PQ database 44 and forwards the niessage to the ^propriate destinatk)n, depending on the 

15 routing destination found in the profile. Text messaging systems not connected to the PCI 40 may 
send text messages to PQ subscribers by using another network connected between the sender's 
text messaging system and the PCI subscriber's text nnessaging system, for example, the non- 
connected text message may be connected to a PQ over the Internet 
Tb& fk)w for wireless messaging is now described. 

20 The flow for a PQ subscriber receiving an e-mail message to a wireless PDA 30, 

for example, is as folk)ws. An e-mail message is sent fit>m a wireline or wireless sender to a PQ 
subscriber and arrives at the PQ server 48. The incoming e-mail contains a recipient address in the 
format of **20 1-555-5555 @ pcLnet" where 201-555-5555 is the subscriber's ten-digit personal 
nuirto and pcLnet is the PQ server^s domain nanne in the Internet. 

25 The PQ server 48 checks the subscriber's servkre profile, either from the profile 

service cache 51 in the PQ server or by downbading the subscriber profik from the PQ daubase 
44 into the cache 51 to determine how to process the e-mail message. The profile contains 
screening and routing information and cross media notification information. The PQ server 48 
uses this information to send incoming e-mail to an actual destination address that can be a 

30 wireless, wireline, or paging address using, for instance, the UDP/IP protocol over a wireless data 
network; the Internet SMTP protocol over the Internet wireline network; or the Telocater Alpha 
NunwK Protocol (TAP), respectively. In this case, the subscriber has programmed into the 

-35- 



BNS0OaD:<WO 9733421 A1> 



Wo 97/33421 PCt/US96/03064 

subscriber profile ib have the e-tm sent to a PDA 30, The sehrer^ receives the e-mail 
imssage arid forwards it to the wireless data network programmed into the profile. The e-mail i5 
transmitted over a wireless data network 39 for receipt by thoPDA 30. 

If the e-mail cannot be delivered, the PCI server returns the e-mail to the original 
5 sender with a shoit description of why the deUvery was unsuccessful using the SMTP protocol. 

If an e-rnail message is to be delivered to an alphanumeric paging address, the PCI 
server translates the e-mail itessage into a paging message and sends the paging message to the 
paging network specified in the subscriber profile. The protocol between the PCI server and the 
paging network is the Telocater Alpha Numeric Protocol (TAP). The PCI server formats the 
10 paging nKssage into a maximum page limit with a maximum number of characters per page. For 
example, the page limit may be two pages and a maximum of 256 characters per page. The PCI 
server does not verify whether a paging message is actually deUvered by the paging service 
provider. It will however, verify that the message was successfully sent to the paging service 
provider. Because the PQ server does not provide this verification, it is under the assumption that 
15 messages sent to a pi^er arrive successfully at the pager. 

If the subscriber profite contains an option for voice message notification of e-mail 
messages, the PQ server generates and sends a digitized prerecopded voice announcement to the 
address specified in the subscriber servk* profile. Ti^ protocol used to deliver the voice message 

notification is the AMIS- Anatog Protocol 
20 In this ilbstraiiveeiitodiMm. a prefiwied pa server node functiom 

message transport agent or SMTP router and routes messages destined for PQ subscribers and to 
those destined for users connected on other systems. In the case of an X.400 message transfer 
agent (NfTA), X.400 addresses are used to internally represent subscriber addresses. The 
translation &om the "user friendly" subscriber addresses such as E.164 numbering to the X.400 

25 address wouki be done via a k)ok-up table (ROM or other memory devk*) at the PQ access 
moduk or the X.4O0 gateway. Destination or source addresses from users on other networks are 
not converted to X.400 addresses, but are left in the native address format of the sending or 
receiving system. An X.400 gateway address may be added to the message header, however, to 
alfow PCT to route the messaige to ah appropriate gateway. 

30 The pa server 48 is responsible for deUvering a message to the subscriber listed in 

the destinatwn fieW of the message. In a simple case, the subscriber has an X.400 or Internet 
mailbox accessible to the Pa via one of its access connectwns. Alternatively, the subscriber 
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profiie mif cbnt^^^ message for delivery to unusual 

aestmaiions: ' F examptei the subscriber's mailbox may reside, on . another message handling 

system. *a wireless data network, wireline data networks or PSTN destination associated with a fax 

machine. The delivery of such a message to a final destination is handled by an inierworking unjt 
5 which is responsible for doing address translation and, if necessary, fpnmat u-anslation as defined by 

the subscriber profile entry. 

For subject e-mail screening, the subject field is analyzed to determine if a match 

exists before comparing the address field. If the subject field matches an entry on the screening list. 

the treatment for a matched entry will occur. That means, in this illustrative embodiment, thai 
10 subject screening takes precedence over address sender screening. . That is, if e-mail originated 

from ah address that is excluded fix)m the e-mail screening address list, the e-mail will still be 

delivered according to the screening criteria. 

If the PDA 30 is not registered for the wireless messaging service or if the PDA 30 

is out of radio coverage at the time the message arrives at the PCI server 48, the message will be 
15 sent to the subscriber's external message storage system, such as the text message system 413. 

B. vp^ Messaging 

Fig. 22 shows an iUusirative embodiment of a PQ service for voice mail system 
The voice mail systems 430 may use the publk: telephone networic 432 and Audio Messaging 
20 Interface Specificatbn (AMIS) - Anatog Protocol to connect analog voice messages to the PCI. 
Ahematively, the voice mail system may use a n»dem 434, a private line 436, or an ISDN BRI 
AMIS - Digital Protocol 438 to connect digital vok:e mail signals to the PQ. 

Voice imssaging systems on the PQ must be able to send a message to the PCI 
server 48 provkling notification that the subscriber has received a voice message. The voice mail 
25 system may send this text message using, for example, by asynchronous interfaces with a modem; 
X.25; ISDN BRI, or TCP/IP interfaces. Preferably, the PQ server 48 supports the AMIS Analog 
and Digital interfaces. 

The PCI voice rxcssaging call flow is as follows. Using the AMIS-Anabg 
Protocol the system originating the voice message sends message information to the PQ server 48 
30 specifying the type of nKSsage to be delWcredi, the nxssage length (in minutes), the originator's 
mailbox nun*er, and th: rccq)ient's mailbox number. When the message arrives at the PQ server 
48, the originator's mailbox is extracted from AMIS-Analog Protocol and is compared to the 
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subscnbefi' voce mailbox riutrixr stored in *e subscriber prpfiie, If. the two values match, the 
voice iwssage is alrfeady in the mailbox designated by. the subscriber- In this case, the PCI server 
48 sends a bbgiis error code to the originating voice messaging system using the /\MIS-,Anaiog 
protocol so that the voide message is rejected and is not forwarded to the PCI server 48. The PCI 
5 server 48. however, has header information needed to send a notification message to the 
subscriber, if such notification is required by the subscriber profile. 

If the briginaibr's mailbox does not itiatch the subscriber's voice mailbox number, 
the pa server 48 analyzes tte nKSsage length parameter. If this parameter exceeds a cenain 
predetenriined length, for example three minutes, the PQ server 48 sends a response message to 
10 tte originaiing voice messaging system with an error code specifying that the message is too long. 
No further proceissing of the voice nnessage occurs. If the message length is not longer than the 
predetermined tine, the PCI server 48 sends a response message to the originating voice 
nessaging system accepting the nnessage. The originating voice messaging system will then 
forward the voice mes^e to the PQ server. 
J 5 When the voice message arrives at the PQ server 48. the PQ server 48 attempts 

to route the voice iwssage according to the screening, registration, and routing options contained 
in the subscriber profile. Using AMIS-Analog Protocol the PQ server 48 sends message 
informauon to the subscriber's destination voice messaging system, specifying the type of message 
to be delivered, length of the nessage in minutes, the originator's maUbox number, and the 

20 recipient's mailbox number. 

For voice imssages that cannot be delivered to the destination, for example if the 
mailbox is fiilL the destination system sends a non-delivery notification message to the PQ server 
48 specifying the reason why the message is undeliverable. The PQ server 48 retries deUvering for 
up to a system defined time period If all of the retries fail the PQ server 48 uses the AMIS- 

25 Analog Protocol to return the voice nessage to the originating voice messaging system with an 
appropriate non-delivery notification. A pre-recorded non^ielivery announcement is sent to notify 
the nessage originator thai the message was undeliverable. No fiirther processing occurs. If the 
destination system accepts the message, the PQ seiver 48 forwards the voice message to the 
destination system. 

3Q . If the subscriber chooses e-mail notification of incoming voice messages, the 

notification is sent via wireless or wireline networic to the subscriber as specified in the subscriber 
profile. If the subscriber selected page notification, the notification witt be sent through the paging 
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network according to the profile. Either notification cbtitairis the mkilbox number that originated 
the voice message, the date and timie the message was received, and the length of tiie voice 
message in minutes. 

In another example, a user having a digital voice mail system creates a voice mail 
5 n^ssage and addresses it to a user of analog voice mail system. The destination telephone number 
indicates that the message must be routed to the PCI server 48. The PCI server 48 checks the 
recipient's user profile and deteriinirieis that the destihatidh recipient h^ an analog voice mail 
sysibiii The message is then passed into the analog voice mail system via the AaVUS - .Ajialog 
Protocol. 

10 The subscriber wiU receive all of the voice mail messages at the voice mail system, 

if that is what is selected in the subscriber's profile. The subscriber may also set up the profile to 
receive at a wireless data terminal a text message that provides a notification of a voice mail 
message and envelope information of the message. Alteniaxively, a recipient voice mail system 
may send a text message containing a notification and envelope iiiformatioh of the message. 

15 One feature of the AMIS-Digitai Ptotocol is that if the original voice message is 

marked urgent by the sender, the AMIS-Digital Protocol includes as priority status information in 
the nrssage sent from the voice messaging systeni to the PCT server. Using this information, the 
pa can screen priority messages. 

The voice messaging gateway converts vendor proprietary voicemail format to the 

20 X.400 format and vice versa, thus bridging different messaging formats. It is responsible for voice 
transcoding from jproprietary to or fi^m X.400 form. It also maps options to or fi-om the X.400 
protocol as specified in AMIS. 

25 Fig. 23 illustrates a PCI service for fax messaging. The PCI server 48 is connected 

to public switch telephone networks 432 via analog lines 444 or a Tl trunk 445. Fax machines 440 
and fax servers 442 are connected to the PSTN 432. The PCI server 48 may also be connected to 
fax machines 440 and fex servers 442 by private lines 446 or an ISDN 438. For a subscriber to 
receive &xes, the fax machine telephone number must be supplied to the subscriber profile. The 

30 PQ will send a fax to the designated nuixter and nay send a text notification message or take 
other action as the user has selected in the profile. If the user has specified a wireless data terminal 
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to receive the the PQ server 48 will perform the' necessary wireless adaptation and send a fax 

through a wireless data tenriihal, 

A fax may be sent to a PQ subscriber by routing the fax to the PCI node, the user 

must dial the telephone number of the PCI senrer 48 to send the fax to the subscriber. The PCI 
5 serv-er 48 will send the fex to the .subscriber's telephone number. The PCI ser\'er will check the 

subscriber's user profile to determine how the fax should be deUvered. In this example, the fax 

message is sent to a faix mMhine at a designated tetephpne number. 

Fax users having existing fax machines 440 must place a call over the PSTN 

network in order to access the PCI. This is because existing fax machines 420, unlike fax servers 
10 422, are designed for point • to -point communication, not fax network communication. Users of 

the existing fax machine 420 can access the Pa in two ways. One way is by two stage dialing. 

The sender first dials the PCI 48 and then dials the recipient's number after receiving a prompt from 

the PCI. Alteniatively, the user can dial •FX+destinatran address. The fax machine user can 

directly dial from the fax terminal the recipient telephone number proceeded by 'FX, which signals 
1 5 the switch to automatically forward the fax call through the Pd server. 

Fax servers that support X.400 messaging will include the personal number in the 

X.400 address fieU and there is no reason for the PC to prompt the user for the personal number. 



20 D. rallCQmmand 

PQ CaflCoiranand (CC) serhct provides subscribers real-time control of voce 
calls while using a wireless dau terminal or PDA. CC is designed to enhance personal number 
sendees (Le.. HLR), by providing real time call management capabilities to nomadic users. 
CC provides the subscriber with four call management options: 
25 X location independence (supplememing personal number/HLR 

applkrations); 

X real-time caU screening (using ANI and/or prompting the caller to enter a 

number); 

X real-time call redirection (routing calls to any telephone number based on 

30 the calling party); and 

X real-time short messaging (inputing or selecting a short message to be 

played to the caOcr). 
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. When a.calfcr. dials a PGI siil?scriber*s telephone number, the callers telephone 
number^,!?, entered for scTO Aft«4h? caller's niirnber is entered, the PDA 30 can map the 
calling nurnter to a nam? and .alert the subscriber of an incoming call. The PDA 30 visually 
displays the name arid/or nuniber of the caller. The subscrriber can then use the PDA 30 to accept 
5 the. call by entering the lelephprw number of a nearby telephone to which the call will be routed. 
The subscriber can altemaiiyely hayc tte caJU forwarded to another number, such as a colleague s 
phoM.ora Yo^e mailbox. If the subscriber decides not to respond to die caller, the caller is played 
an annpuncetncni and forwarded to a pre-determined default telephone number, such as a voice 
mail box or secretaiy. 

10 CG aJlpvi^s the subscriber to send a brief niessage to the caller. Upon being alened 

to an incoming call ihe ^subscriber can select from a pre-defined list of messages, or type a new 
message, on the PDA 30. The message is transmitted to the PCI server 48 which convens the text 
message into speech and plays the message to the waiting caller. The caller receives the message 
and can leave voice mail for the subscriber, or be forwarded by the subscriber to an alternate 

15 telephone number 

Call command enables nomadic subscribers to manage^ in real time, incoming calls 
using screenirig, rerouting and messaging to the caller. Call command subscribers having a PDA 
30 are visually infomttd of the nan» and or nunAer of the caller. The subscriber can elect to either 
accept the call routing i: to a specified number, such as the number of a nearby telephone; route 

20 the call to an ahemaic number, such as a voice niailbox, colleague phone number or secretary 
phone nunter, or respond to the caller with a brief keyed in message, which is played back to the 
caller in synthesized speech. The service also provkles a number of non-real time call management 
features including predetermined screening lists, day of weekNtime of day routing schedules; and 
location w|\mring Call command allows mobile subscribers to manage and receive telephone 

25 calls using a personal digital assistant. 

Call command users prc-subscribe to a wireless data service such as Ardis or RAM 
mobile data for E-nail call management, and other wireless data applkations. The wireless data 
provider provides a radio interface to the subscriber's PDA 30. A local exchange carrier interfaces 
with the wireless data provkler over a PQ interface. When a caller enters his or her number the 

30 local exchange carrier forwards a data message containing the caller party information. The 
wirckss data provider k)cates the subscriber and forwards the calling party information to the 
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sut»c*ril»ri Pt^A 30 where the sQlKcriber is alerted of tii^ call The subscriber then forwards the 
data packet cohtaiifihg a routmg riuniBer to this PCI. The PCI reroutes the call accordingly. 

hg. 24 is ah iUustrativi exaniple of a GaUGorturiaha sem^ network. A caller. Joe 
450, wishes to speak with Mary. Mary, who is away t*om the office, is a PCI subscnber having the 
5 GallCommand service. She has a PDA 30, which is turned on arid registered at a visiting location. 
Joe diads Mary's office photic number. This pfrone nuifnber connects Joe's call to the PCI serv er 48. 
The PCI server 48 network instincts Joe to type in hk tebphbhe numbef. The PCI server 48 puii 
Joe on hold and plays bauck a message using synthesized speech inforthing Joe that the network is 
trying to locate Mary. The network recognizes that Maiy is registered at a visiting location and 
10 sends a phone notification over a wireless data network 39. Mary is notified on a PDA 30 that a 
phone call is coming fix>m a partKular phone ntiiiijer. If Mary has already programmed a name 
corresponding to that phone number in a directory oh her PDA 30, that name will also appear. 
Therefore, she is aware that she has a phone call from Joe Smith. Mary has several options. She 
may type or select a preselected nassage to be sent from the PDA 30 to the PC network which 
15 converts the message into synthesized speech and play it back to Joe; she may forward the call to a 
nearby telephone, such as a cellular phone or a nearby pay phone 452 or forward the call to her 
secretary or coUeagues's phone number, she nvay send a message and forward the call; or she may 
direct the call to her voice mail In this illiistratton, Mary selects that the call be routed to a local 
public pay telephone 451 The call is routed over publk: switched telephone networks 432 to the 
20 selected telephone and Mary and Joe speak. 

GallCommand has several advantageous features. Call command includes real time 
call screening whkh allows the subscriber to direct calls in a predetermined fashkin based on the 
caller, the tiim or date, etc. Call command also has real time call rerouting which allows the 
subscriber to reroute calls to any phone number on a per call basis. That is, when a call is received, 
25 rhe subscriber tnayemer a phone number to whk:h she wistes the caU to be ro For example, it 
may be a phone in an office she is visiting, a rented cellular phone, or a pubhc telephone. In the 
event that a subscriber cannot respond to a caller b ecause PDA is out of range, the subscriber is 
preoccupied, the PDA is mmcd off, etc., the subscriber may select a defeuk routing number. Such 
a default nunto couki be a vote mailbox, secretary, cdUealiue, or other phone number. 
30 Call command also has a call messaging optk)h. This aflows the subscriber to send 

a brief rrcssage to a calling party. The n^ssage is typed on the PDA 30 and sent by wireless means 
to the pa. The PQ converts the signal into synthesized speech and plays U to the caller. For 
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e>^ai*^ra subSin^ W on aii iirifxm bustbmer call when his ^supervisor calls, expecting a 
rest»n«. subscriber can sefid a message to the manager (Talking to customer, 

cali yoii back"), while still cdrnrhiinlcaiihg with the custorner. 

The call rmssagirig fekture has two aspects. The first is the wireless messaging 

5 fi-om the PDA 30 to the PCI. The second is the text to speech translation. The subscriber may 
tyjie in a ihessage bri tbS PDA 30. The rnessage originates as a data message from the wireless 
data provider network arid is forwarded to a local exchange carrier network over the PCI interface. 
The PCI seiVer 48 trarisiaie^ the wireless text message into spieech and plays it back to the caller. 

Call command also has a predetermined call management option. This feature 

10 allows a subscriber to have unanswered calls sent to predetermined default telephone numbers. For 
example, in the everit a caill cannot be answered, it is first routed to, for example, a service hotline; 
if the service hbtlihe does not answer, it is forwarded to a secretary; and if the secretary does not 
ariswer, then it is forwarded to voice maiL Each time the call is forwarded to the next number a 
rrjessage is played back to the caller. The routing numbers and sequence order may be altered by 

15 updating the subscriber profile in the pa database. 

This feature also allows the subscriber to predetermine the management of cenain 
numbers! For an example, a subscriber may want to be notified in real time only if a calling pany 
number matches that of an imnwdiate family member, supervisor, or in^rtani client. In other 
cases, the subscriber may wish to have calls automatically rerouted to a default number, such as a 

20 voice mailbox or secretary. For a company which does business over a large geographic area, the 
subscriber may wish to have the phone call routed to diflfierent places based on the geographic 
origin of the call For example, calls originating 6om New York or New Jersey niay be routed to a 
sales irprcscntaih^c for that area and calls originating from California are routed to a sales 
representative for that geography area. 

25 The call managen«nt feature altews the subscriber to predetermine call routing 

based on the tim of day. For cxan?)le, a subscriber may wish to have calls forwarded to a 
custormr service staflF during business hours and be personally notified of calls during non-business 
hours. 

Wireless technologies make subscribers constantly available, therefore it is 
30 important to give them the ability to accept or decline comnainicatten attempts at their discretion. 
While delivering the calling nunter to the PDA 30 aBows a subscriber to locally screen each 
attempt as they occur, the subscriber may be in an environment where distractions arc unacceptable 
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such as an impoitani meeting:; Therefore, the subscriher is ablp to create lists against which callers 
are screened by the network deUvering the service. These network residem lists reduce the number 
of call attempts to the subscribers remote wireless device. The CallCommand service allows 
subscribers to tum scieening on and off and add or remove numbers and names from these lists. 
5 Like the wireless data services. GaUCommand serv^c profile management allows 

subscribers to modiiy or update their subscriber profits which preferably reside in a PCI database 
44. Profiles are created and deleted by the service integrator comrpUed by the service provider. A 
subscriber may modify the. profile by either wireless or wireline messaging using DTMF tones or 
data. 

JO The subscriber profile can be updated by a wireless device such as a PDA 30. A 

subscriber profile may be modified by wireline communications as well. A subscriber may use a 
telephone or wireline data terminal to contact an PQ database 44. The PQ server 48 acts as a 
nwiiaiion device between wireless terminals and an PCI database 44 for DTMF profile updates: Ii 
is preferable that the wireline networic be supported by a service management operating system 

1 5 capable of prompting subscribers using a DTMF telephone for a profile update that is completed 
when the service raanagenent operating system makes the appropriate changes in the subscriber's 
profile in the pa database 44. When a service management operatwns system is used to modify 
the profile in the pa database 44. the changes shouki also be reported to pa server 48 so that the 

servKe profile cache 51 may be modified accordingfy. 
20 Call command has its locus ofcontiol in serwe logic in the pa database 44. The 

pa database 44 service togk provuies (I) seivKe status maintenance, wheh maintains the status 
of the subscriber as registered or deregistered; (2) call screening, which provkles networic based 
screening of incoming calls; (3) call routing, whkh provides routing destinatk>ns for each call: this 
informatbn is based on infbrmatfen received from the subscriber in real time via the Pa server 48 

25 of by preprogramitKi instnictions in the subscriber profit in the Pa database 44; (4) profile 
managennu support, whkh is scrvkas logic in the Pa database whkh permits "downtoading" of 
the subscriber's profile to the Pq server 48 for preseniatwn to an update by the subscriber through 
the PDA 30; (5) security, wherein subscriber authentcatwn and valkiatMn must be supported to 
safeguard the subscriber's personal infonnatwn and status such as tocatwm and (6) accounting 

30 manageimni, the Pa database U collects accounting panuneteni to support servk* provider 
billing. 
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The subscriber profile in the PQ database 44 must contain cerxain uiformation. 
This type of informaiion includes a subscriber ideiitifief; subscriber authentication information; 
wireless dau provider pararMters; registration status; service nwde (default, ovemde. or 
command); screening lisu; and routing tables (including day of week and lime of day parancters). 

5 The application supporting the CallCommarid server in the PCI server 48 includes 

a mobility management function. The mobility management fiinction provides status location 
information to a database in the PCI database 44 and is responsible for delivering a Temporan- 
Location Destination number on request from the PQ database 44. To do this, the PCI server 48 
is responsible for ( 1) locauon registration, the PCl server 48 updiates the PCI database 44 with the 

10 subscriber's PDA 30 status (for exampfc, registered on a wireless data network or registered on a 
wired telephone); (2) play announcements and digit coltectton for caller information and 
presentation to the subscriber. (3) ren»te alerting, such as formatting and sending call information 
through a wireless data networic to the PDA 30 for presentatwn to the subscriber; (4) profile 
managetiKnt support (the PQ server 48 must support the "downloading" of the subscriber s profile 

1 5 and packaging for presentation to update by the subscriber through the PDA 30); (5) security ( the 
subscriber authentication invalidation information must be supported to safeguard the subscriber s 
personal information and status such as locatwn); and (6) account management, the PCI server 
should collect accounting paramstcrs for presentation to the service provider for billing. 



20 Vn. Me!«aye Flows 

pa wireless nrssaging involves three types of message flow. The first is sending a 
message from one subscriber to another, the second is receiving a message regardless of whether 
the subscriber is using a wireless or wireline terminal and the third is sending a message to a non- 
. subscriber. 

25 Hg. 25 is an illustrative example of the message flow of a PQ wireless subscriber 

sending a lussage. The PQ user submits a message 502. The message is received by a message 
transfer agent in the PQ server. The MTA copies and temporarily stores the originating and 
destinaik>n addr^««^ 504. The NfTA sends to the mobility manager functbn in the PQ server a 
request to validate tte sending user as a PQ subscriber 506. The mobility manager sends this 

30 validation request to the pa database and waits for a response 508. Upon receipt of an affirmative 
validation from the PQ database, the nxjbility manager sends the validation response to the MTA 
510. 512. The MTA then sends the mobility manager a request for the address of the user's home 
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MTA 514. The mpbilit); manager routes this request to the PQ database 516. Upon receipt of a 
response from the PCI database, the mobility manager routes the home MTA address to the MTA 
518, 520. The NTTA then routes the message to the home MTA 522. If a third party PCI database 
must be consulted, the home MTA request will be directed from the PCI database to a third pany 

5 PCI database 524, 526, 

Fig. 26 illustrates an example of the message flow of a wireless PCI user receiving 
a n^ssage. When the PCI receives a message from a subscriber, the MTA in the PCI server copies 
and temporarily stores the destination address and the message 530. the MTA sends to the 
mobility manager function in the PCI server a request for the PQ subscriber's user profile 532. 
10 The mobility manager will retrieve this profile request from the PQ database 534 (If third pany 
PCI database is involved the local PCI database contacts the third party PCI database through a 
switch transfer point 536, 538.) Upon receipt of the subscriber's profile from the PCI database 
540, the mobility manager requests the message from the MTA using a "message forward request" 
n^ssage 542. When the nx>bility manager receives the message from the MTA 544, the nxbility 
15 manager processes the message as indicated by the subscriber's profile, which may involve media 
conversion or screening 546. After processing the nessage, the mobility manager sends the 
message to the MTA for delivery 548, 550. Alternatively, the PQ server mobility manager 
function may directly deliver the message to the termination receiver 552. 

Hg. 27 inusyrfl^?^ an example of a message flow from a PQ wireless subscriber to a 
20 non-subscriber. When the MTA receives a message from a PQ subscriber 560, the MTA copies 
and temporarily stores the originating addresses and the message 562. The MTA sends the 
mobility manager a request to validate the originating address as a PCI subscriber 564. The 
mobility manager will send this validation request to the PQ database and wait for a response 566. 
When tbe mbility manager receives an afiBrmative validation response from the PQ database 568, 
25 the mobflity manager sends the validation response to the MTA 570. Next, the mobility manager 
sends to the PQ database a request for the PQ subscriber's profit 572. Upon rcceq)i of the 
subscriber's profile from the PQ database 574, the mobility manager requests the message from the 
Mi A using a "message forward request" 576. Upon receipt of the message from the MTA 578, 
ti« mobility manager processes the message as indicated by the user's profile, which may require 
30 rwdia conversion or obtaining the addresses for the distribution list for the message 580. After 
processing the n«ssage, the mobility manager sends the message to the MTA for delivery 582, 
584. Alternatively* the MTA may directly deliver the message 586. 
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VIH TtePDA Application 

To better understand the capabilities of PCT and PDA/PQ server interface, a 

discussion of the PDA user interface is helpful. The user interface is application software residing 
5 in the PDA. This software is described by describing the screens displayed on a PCI subscriber's 

PDA screen. The following discussion is for an iUiiStraiive embodiment of the PDA user interface. 

A person skilled in the art recognized that the interface may be imptemented in a myriad of ways. 

Fig. 28 is an illustrative example of a PDA user interface main menu. The menu 

allows the user to enter the CallCommand or wireless messaging services, update the user profile. 
10 or check: the stattis of the syistem by clicking on bunons 610, 612, 614, 616, respectively. 

Fig. 29 shows a computer screen after "status request" 616 is selected. The status 

request screen shows that there are five local originating messages (waiting to be sent by the PDA) 

and three outgoing messages (waiting to be retrieved) in boxes 618, 620, respectively. The various 

services' status is also displayed. As seen in Fig. 29, this subscriber's wireline registration is on, as 
1 5 seen in box 622. This registers the subscriber on a panicular wireline telephone, seen in box 624. 

This registration will direct calls to this phone nurti)er. The status request also advises this 

subscriber about the status of the CallCommand and wireless messaging features, as seen in boxes 

626,628. 

Fig. 30 illustrates an exemplary screen if the subscriber clicks "Call Command" 610 
20 on the main menu (Fig. 28). If the subscriber clicks on "YES" 630, a screen such as Fig. 31 
appears. The screen includes a window 632 which shows the status of various received telephone 
calls. The status indicates whether an incoiriing caD was answered, forwarded to another number, 
was hung up before being answered; unanswered; or forwarded to voice mail The phone number 
and receipt time and date of each call are displayed The subscriber may save or delete any entry 
25 the subscriber by cUcking box 634 or 636, respectively, The subscriber may also connect or 
disconnect the CallCommand service by clicking box 638, 640, respectively. 

Fig. 32 is an illustrative example of a screen if the subscriber seleaed "Wireless 
Messaging" 512 on the main menu (Fig 28). The subscriber will be connected to the wireless 
messaging service if "YES" 642 is cUcked. 
30 Fig. 33 is an example of a screen which may appear if the subscriber selected 

"Profile" 6 14 from the njain menu (Fig. 28). If the subscriber selects "Fax" 644 from this screen, a 
screen such as that shown in Figure 34 may appear, which aUows the subscriber to enter a phone 
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number into box 646 to which faxes will be directed. Turning on e-mail screening activates both 
the subject and address screening. Subject screening takes priority over address screening 
parameters. 

If the subscriber selected "eTinail" 648 on the screen Fig. 33, a screen such seen m 
5 Fig. 35 appears. The subscriber can select where e-mail messages should be deUvered ( destination 
screening) 650. where notification of e-mail receipt should be deUvercd (notification screening) 
652. wither messages slvould be screened at aU 654 and, if so. how they should be screened 656. 
658. 

The destination 650 allows the subscrfeer to select destinations for incoming e- 
10 maiL Messages that satisfy the screening requirement may be sent to two destinations (match A. 
match B). As shown in this illustrative example, e-niail received which match the subscriber s 
preprogrammed screening criteria are to be delivered only to a wireline e-mail such as the 
subscriber's personal computer at the ofiBce, because match A 660 and match B 662 designate The 
sarm destination. AO received e-mail messages which do not meet either criteria ("not matched") 
15 are sent to a selected fexmachine 664. for example, the fex machine at the subscriber's office. 

The subscriber also indicates where notification of a received e-mail should be sent 
652. Notification for all e-maU n«ssages meeting the screening requirement should be sent lo a 
selected fax machine 666. The PQ network will select information about the e-mail origination 
such as the author, recipient, and subject matter and convert it to a facsimile fomiat and send the 
20 nessage to a fax machine. Notificatwn of all e-mail that does not meet the screening criteria are 
sent to a pager 668. The PQ network wiU take the originating message information and turn it 
into alphanunwic information according to the TAP protocol and send it to the subscriber s pager. 
If the screening opt»n is turned off. notificatwn of all incoming e-mail is sent to voicemaU 670. 
The pa i«work win convert the origination information from text to synthesized speech and send 

25 the infonnatibn to a selected voice mailbox. 

11)6 user rnay also selea whether to screen incoming c-rnail messages at all 654. If 

the screening is on. the user may screen e-mail based on the originating address 656 or subject 

matter 658. 

Fig. 36 is an illustrative screen whkh the subscriber may use to edit e-mail 
30 screening according to address by clkking box 656 (Fig. 35). The subscriber may input new e-mail 
addressees into box 672 and add them to a list by clk:king a box 674 or select addresses already 
entered to be included in a screening criteria as seen in box 676. For example, the user may want 
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e-mail iwssagtt ongii^^ be routed according to the screening 

.^qmcna:..<x!«^ cciiizzOvand cclrupin. E-iraU me originating from these addresses will be 
routed and notified accord^^ to tte criteria selected on the screen illustrated in Fig. 35. 

If the user selected to edit the "subject" a screening criteria based on "subjects" by 
5 clipking box 658 (Fig. 35), a screen such as thai illustrated in Fig. 37 is presented. The user may 
type in to boxes 678 panicular subjects which should be routed according to a screening criteria. 
The subject will search the inconiing e-mail origination information to determine the subject of the 
e-maiL Subjects niay include "urgent", "personal**, the twine of a client or project, etc. 

If the subscriber viewing the "profile menu" (Fig. 33) clicked "voice mail" 680. a 

10 screen such as that illustrated in Fig. 38 is presented. The subscriber can type into a box 682 in the 
destination voice mail system phone number. The subscriber may also select notification based on 
certain screening criteria 684. If the incoming vokre mail message matches the screening criteria, 
the subscriber has selected to be notified by a message sent to the PDA 686. If the voice mail 
message does not match a screening parameter, the subscriber has selected to not be notified 688. 

15 If the screening option is nmed ofif, the subscriber has decided to not be notified of any voice mail 
messages 690. 

The user has the option of turning the screening on or off 692. If the screening is 
on, the messages are screened by calier 694. If the user decides to screen by caller by clicking box 
694, a screen such as illustrated in Rg. 39 is diq)laycd. The user may type into boxes 696 certain 
20 incoming phone number whch meet the screening parameters. 

If the subscriber viewing the "profile menu" (Fig. 33) clicked "Call Command" , 698 
a screen such as illustraied in Fig. 40 is displayed. The subscriber may type in a box 700 a wireline 
registration tekpbone nunter, which is a number to whk:h incoming caUs may be forwarded. The 
subscriber has the option to edit screening criteria phone numbers or to edit reply messages to be 
25 sent to the caller. 

If the subscriber wishes to edit forwarding call numbers box 702 is clkked and a 
screen such as illustrated in Fig. 4 1 is displayed. The user may type into boxes 704 or select cenain 
phone numbers whk:h are to be forwarded to a preselected phone number if screening is on. 

If the subscriber viewing the "Call Command" screen (Fig. 39) clicked "edit 
30 nessagcs" 706, a screen such as illustrated in Fig. 42 is displayed. The user may compose a unique 
nessage in box 708 or edit one already on a list shown in box 710. 
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If the siit»c:riber has cbhnccted ijWCail'Cbi^^ call is received, 

a screen siich is^ iBustratM iii Fig: 43 is displayed. Tliis kften displays in a box 712 the 
number from which tiie incbrihihg call briginates. The user has the option of sending a message and 
forwarding the call by clicking box 7 14, forwarding the call without a message by chcking box 716. 
5 sending a message and not forwarding the csiil by clicking box 7 1 8. or rbutihg the call to voice mail 
by clicicing box 720. 

If either the "message and forward" or "forward" 716 bptibn is selected, a screen 
such as that illustrated in Figi:'44 is displayed, this allows the kbscriber to select one of several 
the preselected phone numbers 722-728 to forward, or select another phone number, such as a 
10 nearby telephone to which the call is to be forwarded. This phone number miay be typed into a box 
730. 

If the user selected the "message and forward" 714 or "message only" 718 
selections, a screen such as that shown in Fig. 45 is displayed. This allows the subscriber to type in 
a nrssage into a box 732 or select a predetermined message shown in box 4134 to be sent lo the 

15 incoming caller. This message is sent by wireless communications to the PCI network where the 
ISP converts the i«ssage into synthesized speech and plays it for the caller. For example, if the 
subscriber desires lo call back the incoming calier as soon as possible, the message "will call back 
ASAP" is selected. This n«ssage is transmitted from the PDA by wiretess communicatk)ns to the 
PQ network. The ISP wiU receive the message and convert it to synthesize speech and send the 

20 synthesize speech message to the incoming caller, 

DC. Silling 

Billing operations is supported by an Automatic Message Accounting Network 
Function. The automatic network accounting measures, collects, formats and outputs network 
25 usage infbnnatwn to upstream billing and other operatwn applk:atk)h and servk:e purposes. 
Preferably, automatk: nrssage accounting data is collected at various stages of service flows across 
network equipment and scrvk«s. 
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X. Conclusion 

A system has been described which enables a wireless PDA user to remotely 
control a large number of messaging and call handling options. 
5 While the invcmipn has been described by the reference to specific embodiments, 

this was for purposes of illustration only and should not be construed to limit the spirit or the scope 
of the invention. 
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We claim 

1. A personal communication intemeiworking for sending and receiving wireless and wireline 
messages: 

(1) a server, including: 
5 (a) a n^ssage irahsfer agent interfaced with at least one wireline data network: 

(b) a wireless data nejiwbrk protocol handler connected to the message transfer 
agent and interfacing with at least one wireless uata network; 

(c) a mobility controller* including 

i. a subscriber profile cache; 
10 ii. a message router responsive to message routing paran^ters in the 

subscriber profile; 

iil an interface connected to exchange message routing parameters 
between the subscriber profile and the at least one wireless netwoik; 

iv. an interface connected to exchange message routing parameters 
1 5 between the subscriber profile and a personal communicauon control point; and 

V. an interfiace with at least one of a telephone network, an 
a^hanun^ric pager network, and a voice peripheral; and 

<2) the personal communication control point connected to the server. iiKriuding: 

(a) a first interface connected to exchange DTMF message routing 

20 paranKter signals with the server, 

(b) a second interfece connected to exchange generic data message 

routing parameter signals with the server, 

(c) a subscriber profiie connected to receive and maintain message 

routing paiatneters; and 

25 (d) a call processor connected between the subscriber profile and the 

first and second inter&ces. 

2. The personal coramunicaiion internetworking of claim 1. wherein the internetworking is 
buih on an Advanced Intelligent Network architecture, the server is an Intelligent Peripheral and 
30 the control point is a Service Control Point. 
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3 The- pe^R^ internetworking of claam 1* further including a personal 

digital assistant a wiireiless data network inte^ to exchange message routing 

parametere and an applicattoh designed to conimunicate with the interface to receive, update, and 
transmit the rriessage routing parameters. 

5 

4. The personal communicatk>n internetworking of claim L wherein the server funher 
comprSes: 

a message convener connected to receive from an interface a message in a first formal and 
output to another interface the message in second format. 

10 

5. A method for personal communications internetworking, comprising the steps of: 

(a) storing a subscriber profile containing message routing comnands for a subscriber; 

(b) receiving any of an electronic mail a facsimile, and a voice mail message addressed 
to the subscriber from eitter of a wireless and a wireline network; 

15 (c) consulting the subscriber profik for instructions for routing the received message; 

and 

(d) routing the received message to any of a wireless or wireline network according to 
the instructions in the subscriber profile. 

20 6. The nttthod of claim 5, further con?)rising the step of converting the received message into 
a diflfercnt format if the subscriber profik instructs routing the received message in the different 
format. 

7. The irethod of claim 5» further conrpising the step of remotely updating the routing 
25 comnands in the subscriber profile via one of a wireless and a wireline data network. 

8. The rittthod of claim 5, wherein the received message is addressed to a single subscriber 
telephone number regardless of format. 

30 9. The irethod of claim 5, further comprising the step of sending a message notifying the 
subscriber of the received message. 



-53- 



BNS0OCID:<WO 9733421 A1> 



^i;vi0 97>33421 PtT7US96/03064 

10. A method for routing incoming tekphora calls, cornprisin^ the steps of: 

(a) storing ia subscriber profii^containing telephone, rpum^ and screening parameters 
including at leaist one of inconiing telephoncxall origin, time of day, and day of week; 

(b) receiving a telephone call directed to the subscriber, 

5 (c) consulting the subscriber profile to determine where lo route the received 

telephone call; and 

(d) routing the telephone call according to the subscriber profile. 

1 1. The nrthod of claim 10, further comprising the step of remotely updating the subscnber 
10 profile via a wireless data networic, 

12. The Ttctbod of claim 10, further comprising the step of remotely updating the subscriber 
profile via either a wireless and a wireline tekphotie network. 



15 13. The iKtbod of claim 10, further conprising the steps of: 

(a) if the subscriber profile so instructs, notifying the subscriber of the received 
telephone call via a wireless data networic message; and 

(b) the subscriber selecting one of. 

(i) forwarding the call to a subscriber selected telephone number; 

20 (ii) selecting a text nessage to be transmitted over the wireless data network 

and converted into synthesized speech and played to the incoming telephone call; and 

(iii) forwarding the call and selecting a text message. 
14. A communication apparatus, comprising: 
a personal communicatiotis internetworking: 
25 (i) having a number of subscribers, each subscriber having a single address 

to which ail incomdng communications are addressed; 

(ii) being connected to receive and transmit communications from a 
plurality of wireless and wireline communications networks; 

(iii) having a profile configured to store communication forwarding options 

30 for each subscriber, and 

(rv) having a communication router connected to receive the received 
communicauons from the plurality of wireless and wireline networics and being responsive to 
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the profile for transmitting the received communicaripns according to the stored 
communicaiion forwar<^ng opuons. 

15. The communicaiions apparatus of claim 14, wherein the communication information 
includes incoming communication delivery and outgoing communication origination 

5 information. 

16. The cpmmiinication apparatus of claim 14, wherein the profile is connected to receive 
and store revised communication forwarding options from a subscriber. 

17. The conununication apparatus of claim 16. wherein the profile is connected to receive 
the revised communication forwarding options from one of a wireless and a wireline network. 

10 18. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of dual tone modulated frequency 
signals from a telephone. 

19. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of generic data messages from a 

IS generic data interface. 

20. The conununication apparatus of claim 14, wherein the single address is a telephone 

number. 

21. The communication apparatus of claim 14, wherein the communications include at 
least one of telephone, pager, facsimile, voice mail, and electronic text communications. 

20 22. The communication apparams of claim 14, wherein the communication router further 
includes a media format translation device configured to translate a received communication 
into a different communication medium for transmission. 

23. The communication apparatus of claim 14, wherein the profile further stores cross- 
media notification information and the personal conmxunications internetworking further 

25 includes a cross-media notification device responsive to the received communicauon received 
on one of the plurality of wireless and wireline communications networks, and to the profile, 
and being configured to transmit in a first preselected medium a notification signal indicating 
receipt of the received communication. 

24. The communication apparams of claim 23, wherein the cross-media notification 

30 information includes a second preselected medium and, when the first preselected medium is 
not available, the cross-media notification device transmits in the second predetermined 
medium the noufication signal indicating receipt of the received communication. 
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2l tht Mmraum<iaU^ 14, whertih the prbfile further includes 

received communication screening information and the communication router is funher 
responsive to the screening information. 

26. the communication apparatus of clainri 25, wherein the received communication 

5 screening information includes information to screen communications based oh at least one of 
a received communication's rtiedia type, time of day received, day of week received, origin, 
and sender. 

27. The communication apparatus of claim 14, further including a server connected to the 
profile. 

10 28. The communication apparatus of claim 27, wherein the server includes a call 
processor. 

29. The communication apparatus of claim 28, wherein the call processor comprises a 
plurality of interconnected computers. 

30. The communication apparatus of claim 28, wherein the call processor includes an 
15 interface with at least one of the profile, a wiireless data network, an alphanumeric paging 

network, a telephone network switch, and a voice peripheral. 

31. The communication apparatus of claim 30, wherein the voice peripheral includes a 
text-to-speech converter. 

32. The communication apparatus of claim 28, wherein the call processor further includes 
20 a service profile cache which contains a subset of information stored in the profile, which 

subset of information is currendy frequently needed. 

33. The communication network of claim 27. wherein the server further includes a data 
messaging peripheral. 

34. The communication device of claim 33» wherein the data messaging peripheral 
25 includes an interface with at least one electronic messaging network. 

35. The apparams of claim 14, wherein the internetworking is built on an Advanced 
Intelligent Network architecture. 

36. The apparams of claim 14, wherein the internetworking is a network adjunct. 

37. The communication device of claim 14, wherein the communication router further 
30 comprises an audio messaging interface specificatioti analog protocol connected to a public 

telephone network. 
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38 The communication device of claim 14. wherein the communication router further 
comprises an audio: messaging inie specification digital protocol connected to at least one 
of a modem, a private line, and an integrated signadling digital network basic rate interface. 

39. The commanication device of claim 14, wherein the communicauon router further 

5 comprises at least one of an analog line connected to a public switched telephone network, a 
private line, and an integrated signalling digital network. 

40. The method of claim 7. wherein the step of updating is done via a wireless network 
and further includes: 

a. aansmitiing a data request from a terminal over a wireless network to the profile; 
JO b. transmitting the requested data from the profile over the wireless network to the 

terminal; 

c. updating the routing commands at the teraiinal; 

d. u-ansmditing the updated roudng commands over the wireless network to the 
profile; and 

J 5 e. storing the updated routing commands in the profile. 

41. The method of claim 40, further including after the step of transmitting the 

updated routing commands: 

a. generating an update acknowledgement signal; and 

b. transmitting the update acknowledgement signal over the wireless network to the 
20 terminal. 

42. The method of claim 9, wherein the step of sending a message fimher includes 
notifying the subscriber of a received telephone call. 

43. The method of claim 42, further including after the step of notifying, the step of 
selecting any one of : 

25 a. forwarding the telephone call to a selected telephone number; 

b. selecting a text message to be transmined over the wireless data network and 
converting the text message into synthesized speech and played to the incoming telephone 
caL'^and 

c. forwarding the call and selecting a text message. 

30 44. The method of claim 42, further including the step of remotely updating the subscriber 
profile via either one of a wireless and a wireline telephone network. 
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45. The method of claim 44, wherein the step of updatihg includes using DTMF signals to 
update the subscriber profile and storing the updated profile. 

46. The method of claim 44, further including after the step of updating: 

a. generating an update acknowledgement signal: and 
5 b. transmitting the update acknowledgement signal over the telephone network. 

47. The method of claim 5, further including delivering a single message according to a 
distribution list stored in the subscriber profile, the distribution list instructing the message to 
be delivered to a plurality of addresses via one of an electronic mail and a facsimile format. 

48. The method of claim 5, wherein the step of receiving a voice mail message 
10 addressed to the subscriber further includes the steps of: 

a. receiving from an originating voice mail system voice mail information including 
identificadon information: 

b. extracting the identification information from the message to determine the origin 

of the voice mail message; 
15 c . the step of consulting further comprising determining if the identification of the 

originator indicates that the originator is also the subscriber, 

d. if the originator is the subscriber, the step of routing further comprises the steps 

of: 

i. not forwarding the voice mail message to the communication network; and 
20 ii. extracting header information from the identification information and 

transmitting a notification to the subscriber containing the header information; 

e. if the originator is not the subscriber, the step of rouung further includes the steps 

of: 

i. if the message exceeds a predetermined length, rejecting the message; and 
25 ii. if the message is less than or equal to the predetermined length, the 

communication router accepting the message; and 

f. the step of rouung the received message further includes routing the voice mail 
message according to roudng instructions in the profile. 

49. The method of claim 48, wherein before the step of routing, the step of translating the 
30 voice mail message from analog fcMmai into a digital format. 

50. The method of claim 48, wherein before the step of routing, the step of u^ansladng the 
voice mail message from a digital fonnat mto an analog format. 
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5 1 . The personal communicauon internetworking of claim I , wherein the internetworking 
is a network adjuna. 
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